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Whats Hew Tu Psychtatry? 


THE CLINICAL 
APPLICATION OF 
PROJECTIVE DRAWINGS 


By EMANUEL F. HAMMER 


Head, Psychology Unit, Psychiatrie Clinic 
Court of Special Sessions, New York City 


The first book of its kind, tying together and pre- 
senting in compact fashion the popular yet scattered 
field of projective drawings. 

The book deals with projective drawings primarily 
from a clinical viewpoint, both as an economic diag- 
nostic method in actual practice and as an adjunct 
to psychotherapy. 

A number of the projective drawing modifications 
are dealt with in chapters prepared by the leading 
workers and fathers of these techniques. On 
this impressive roster of contributors are: 


Lauretta Bender 
red Brou n 


G. Marion Kinget 

Sydney Levy 

© John Buck Karen Machover 

@ Florence Halpern Vargaret Naumburg 
Molly Harrower e Paul Schilder 


© Edwin Schneidman 


Pub. May 1958, Cloth, $13.50, 688 pp., 360 il. 
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THE INTROVERT 


\ Psychiatric Study of Social Adjustment 


for Student and Layman 


By 
AINSLIE MEARES 


MBBS. B. AGR. SC, DPM. 
Melbourne, Australia 


Addressed to all who come in contact with the intro- 
vert, this book considers one of the most fascinating 
subjects of study in the whole of psychiatry. 


e Points the way to the understanding of the in- 
trovert 

e Indicates how the assets of his personality can 
be det eloped 

e Warns that some social reactions bring greater 
introversion and final schizophrenia 

e Shows that other social reactions lead the 
introvert to maturity 


Physicians can recommend this book with confidence 


when relatives seek advice about the introvert in the 
family. 


Pub, May 1958, Cloth, $4.50, 156 pages 
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Instructions to Contributors 


Articles, book reviews, and other materials for publication should be addressed to the Chief 
Editor. Articles are accepted for publication on condition that they are contributed solely to this 


journal. 


An original typescript of an article, with one carbon copy, should be provided; it must be 
double or triple spaced on one side of a standard size page, with at least a l-inch margin at 


each edge. Another carbon copy should be retained by the author. 


The main title of an article may not contain more than eighty characters and spaces; a 
subtitle may be of any length. 


The author’s name should be accompanied by the highest earned academic or medical 
degree which he holds. If academic connections are given for one author of an article, such 


connections must be given for all other authors of the article who have such connections. 


If it is necessary to publish a recognizable photograph of a person, the author should 
notify the publisher that permission to publish has been obtained from the subject himselt 
if an adult, or from the parents or guardian if a child. An illustration that has been published 
in another publication should be accompanied by a statement that permission for reproduction 


has been obtained from the author and the original publisher. 


Oversized original illustrations should be photographed and a print on glossy paper sub- 
mitted. Prints of a bluish tinge should be avoided. Large photomicrograph prints will be re- 
duced in scale unless portions to be cropped are indicated by the author. The author should 
submit duplicate prints of roentgenograms and photomicrographs with the essential parts that 


are to be emphasized circled, as a guide to the photoengraver. 


Charts and drawings should be in black ink on hard, white paper. Lettering should be 
large enough, uniform, and sharp enough to permit necessary reduction. Glossy prints of x-rays 
are requested. Paper clips should not be used on prints, since their mark shows in reproduc- 
tion, as does writing on the back of prints with hard lead pencil or stiff pen. Labels should 
be prepared and pasted t he back of each illustration showing its number, the author's name, 
and an abbreviated title of the article, and plainly indicating the top. Charts and illustrations 
must have descriptive legends, grouped on a separate sheet. Tables must have captions. IL- 
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name of publisher, and year of publication. 
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sustained release 
capsules 


Meprospan 


meprobamate Miltown®) capsules 


a> & Two capsules on arising last all day 
: : Two capsules at bedtime last all night 


j relieve nervous tension on a sustained 


basis, without between-dose interruption 


“The administration of meprobamate in 


1. Meprobamate is more widely prescribed than any 4 
sustained action form [Meprospan] produced 
name on eaquect a more uniform and sustained action... 
2. Baird, H. W., Ill: A comparison of Meprospan a 
(sustained action meprobamate capsule) with other these capsules offer effectiveness at 
tranquilizing and relaxing agents in children aan 
Submitted for publication, 1958 reduced dosage.’”” 


Dosage: 2 Meprospan capsules q. 12 h. 
Supplied: 200 mg. capsules, bottles of 30. 


en Literature and samples on request “WALLACE LABORATORIES, New Brunswick, N. J. 
oun-ra00 who discovered and introduced Miltown® 
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Established 1916 
Asheville, North Carolina 


An Institution for the diagnosis and treatment of Psychiatric and Neurological illnesses, 
rest, convalescence, drug and alcohol habituation. 
Insulin Coma, Electroshock and Psychotherapy are employed. The Institution is 
equipped with complete laboratory facilities including electroencephalography and 
X-ray. 
Appalachian Hall is located in Asheville, North Carolina, a resort town, which justly 
claims an all around climate for health and comfort. There are ample facilities for 
classification of patients. 
Wao. Ray Grirrin, Jr., M.D. A. GrIFFIN, M.D. 
Ropert A. GrirFin, M.D. MarK A. GriFFIN, JR., M.D. 
For further information write APPALACHIAN HALL, Asuevitte, N. C. 


RIVER CREST SANITARIUM 


FOR 


NERVOUS, MENTAL, AND ALCOHOLIC PATIENTS 


Layman R. Harrison, M.D. Martin Dollin, M.D. 
Physician in Charge Clinical Director 
Russell N. Carrier, M.D. Arthur Gordon, M.D. Katherine C. Kindred 
Consultant in Psychotherapy Consultant in Medicine Administrator 
Approved for resident training in Psychiatry 


A private hospital for the care and treatment of nervous and mental dis- 
orders. All accepted types of treatment available. Individualized atten- 
tion to psychotherapy, insulin and electroshock therapy. 

A cottage maintained expressly for elderly women with problems of 
senility and continued care. We also have accommodations for men 
requiring continued care. 

River Crest is located in a beautifully wooded and landscaped park of 
about twelve acres, secluded but easily accessible by subway, bus or pri- 
vate car. 

Full cooperation with referring physicians, who will find it convenient to 
visit or participate in the treatment of their patients while at River Crest. 


Ditmars Boulevard and 26th Street 
ASTORIA, L. L, NEW YORK CITY 
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now available 
the parenteral form 


perphenazine 


full-range tranquilizer 
potent antiemetic 


greater milligram potency than 


other parenteral phenothiazines 


virtually no significant hypotension 
no agranulocytosis reported 

no skin photosensitivity observed 
pain on injection virtually absent 


agitated psychotics 

manic states 

catatonic excitement 

hysteria 

agitated senile dementia 

panic reactions 

acute behavioral problems in mental defectives 

agitated or withdrawal phase of acute alcoholism 
5 mg., ampul of | cc., 

boxes of 6 and 100. 


—16 mg., (red seal), 
bottle of 500. 
Refer to Schering literature for specific 
information regarding indications, dosage, 
side effects, precautions and contraindications. 


SCHERING CORPORATION e BLOOMFIELD, NEW JERSEY 
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HE uses the HE uses the THEY use the 
‘Continental’ at its ‘Continental’ at its ‘Continental’ at its 
SLOW speed MEDIUM speed FAST speed 


NORELCO 
the all-in-one 
portable tape r4 C t t 
engineered by 
Philips of the Netherlands O n l n e n a 


1 7 
SLOW 8 


: i 3 3 speeds designed for speech — with 
§ the ultimate in tape economy 


for 
3 


the perfect “compromise” 
speed—for critical speech re- 
cording as well as music 


FAST 


for genuine high-fidelity 
music reproduction 


Top-quality dynamic microphone 
included with each unit. 


and maintenance faciitr 


For the name and address of your nearest 
‘Continental’ dealer, write to: 


NORTH AMERICAN PHILIPS CoO., INC. 
High Fidelity Products Division, Dept.— |,7 
230 DUFFY AVENUE, HICKSVILLE, L. I., N. Y. 


The NORELCO ‘Continental’ ts available in Canada as tlhe “Philips TR3.” 
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Noreleo 


is the expression of numerous psychiatric states. 
Its control by chemotherapeutic agents is one of the first steps 
taken by psychiatrists in an attempt to define and correct the 
underlying disturbance. ‘The following pages are a report on the 
uses of such an agent *n various psychiatric problems. 
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DRUG ADDICTION. Response to SPARINE: 
Rapid control (in 24 hours) of agitation, nausea, 
vomiting, muscle and joint pains, abdominal 
cramps, and general malaise—withdrawal symp- 
toms of drug addiction. 


AGITATION IMPEDING PSYCHOTHERAPY. 
When first seen, this patient was markedly agitated 
and destructively aggressive. Her excitation was a 
barrier to psychotherapy. Response to SPARINE: 
The hyperactivity gave way quickly to emotional 
calm, and rapport became established. 


DELIRIUM TREMENS. This patient hasa long history of alcoholism. When police brought her in, 
she was suffering from the postalcoholic syndrome. Response to SPARINE: The overactivity, acute 


hallucinosis, tremulousness, and nausea were controlled overnight. Upon discharge, the patient re- 
ported an easier recovery than ever before. 
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ENILE AGITATION. This is a nursing-home patient with 
srebral arteriosclerosis. Like many such patients, she was hostile, 
sSaultive, acutely restless, and untidy. Response to SPARINE: 
he quickly became calm, relaxed, and improved in interpersonal 
‘lationships. She has resumed a normal interest in personal 
ygiene and appearance. 


IANIC PSYCHOSIS. On admission to the psychiatric hos- 
ital, this patient was “‘high,” combative, and hallucinating. Re- 
yonse to SPARINE: The violent psychomotor activity was promptly 
ibdued;: the belligerence was eliminated; and the hallucinations 
ere less disturbing. The patient then became accessible. 


SEHAVIOR DISORDERS OF YOUTH. The boy in the fore- 
round was committed as a behavior problem, with police and 
>hool records of sustained incorrigibility. Response to SPARINE: e i 
,gitation and belligerence controlled, behavior improved. He is 
sponding now to psychotherapy and rehabilitation. bse 
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SPARINE banishes excitation without impairing alertness. 
It is an effective adjunct in the psychiatric procedures 
associated with a variety of mental and emotional states— 
to abolish agitation, to facilitate patient contact, to manage 
irrational resistant patients, to foster detachment from 
overwhelming stress. 


SPARINE gives prompt control by intravenous injection and effective 
maintenance by the intramuscular or oral route. It is well-tolerated 
by all three methods of administration. 


Comprehensive literature supplied on request 


Promazine Hydrochioride, 
Wyeth 
INJECTION 
TABLETS 
SYRUP 


EQUANIL® 

Meprobamate, Wyeth 
PHENERGAN® HCI 

Promethazine HCl, Wyeth 
SP ARINE 

Promazine HCl, Wyeth 


A Wyeth normc 
tropic drug for 
nearly every patient 
under stress 
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WHEN 

A MAN IS A 
WHIRLWIND... 
CALM THE 
EMOTIONAL 


STORM 


The paranoiae’s psychotic turmoil is 

promptly relieved with Pacatal. His restlessness, 
hyperactivity and other manifestations of 
agitation can all be brought under control’ 

and replaced by more normal patterns 
PACATAL... 

* “normalizes” thinking and emotional responses 
culms without “flattening,” keeps patients alert 


* elevates the mood instead of sedating the patient 


complete literature available on request 


teferences: 

1. Bowes, H. A.: Am. J. Psychiat. 113:530 (Dee.) 1956 

2. Bruckman, N., et al.: Am. J. Psychiat. 114:262 (Oct.) 1957 
3. MacGregor, J. M.: South African M. J. 30:1108 (Nov. 17) 
1956. 4. Sarwer-Foner, G. J.. and Koranyi, E. K.: Canad 

M. A. J. 77:450 (Sept. 1) 1957 
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CHEMICALLY IMPROVED-— beneficial proper- 
ties potentiated . . . unwanted effects reduced, 
through modification of the phenothiazine struc- 
ture. 


PHARMACOLOGICALLY IMPROVED—€n- 
hanced potency with minimal sedative effect 


CLINICALLY IMPROVED-— does not oversedate 
the patient into sleepiness, apathy, lethargy... 
active and rapid in controlling manic excitement, 
psychotic agitation and panic, delusions and hal- 
lucinations, hostility, and intractable behavior... 
drug-induced agitation minimal 


AND IN EXTENSIVE CLINICAL EXPERIENCE = 
RELATIVELY FRI 


FROM TOXICITY 


IN SCHIZOPHRENIA / MANIC STATES/ PSYCHOSES ASSOCIATED 
WITH ORGANIC BRAIN DISEASE 


effects smooth and rapid control of psychotic symp- 
toms - —» facilitates insight ___—_»_ permits 
early introduction of psychotherapy —__—_—» im- 
proves patient-personnel relationship ——» hastens 
social rehabilitation 


new agent for unsurpassed 
management of the psychotic patient 


Squibb Triflupromazine Hydrochloride 


DOSAGE: 

Oral route—usual initial dosage, 25 mg., t.i.d. Adjust 
dosage according to patient response. (Observe caution 
in giving daily oral doses in excess of 300 mg.) 
Intramuscular route—suggested dosage, 20 mg., t.i.d. (Ob- 
serve caution in exceeding daily intramuscular doses of 
150 mg.) 

(See package insert for additional information) 

Oral Tablets: 10 mg., 25 mg., 50 mg. press-coated tablets 
in bottles of 50 and 500 


Parenteral Solution: 1 cc. ampuls (20 mg./ec.) 
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Squibb Quality— 


SQUIBB The Priceless Ingredient 
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SPECIALTY JOURNALS 


PUBLISHED MONTHLY 
BY THE AMERICAN MEDICAL ASSOCIATION 


each journal offers 

the latest medical findings by 
outstanding authorities in 

its special field . .. 

of value not only 

to the specialist but 


to the general practitioner as well 


to order your subscription to one of the A.M.A.’s 


specialty journals use the form below 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Chicago 10 
Please enter my subscription to the specialty journal checked at right. (1 A.M.A. Arch. Neurology and 
Keep my name on your list until I ask you to cancel. Psychiatry ..-.-+---+++0+- $14.00 $14.50 $15.50 
(1) A.M.A. Arch. Internal Medicine 10.00 10.50 11.50 
NAME AMA. Jrl. Diseases of Children 12.00 12.50 13.50 
AMA. Arch. Surgery ....... 14.00 1450 15.50 
ADDRESS (CD AM.A. Arch. Pathology ...... 10.00 10.50 11.50 


(FD AMA, Arch. Ophthalmology.. 12.00 12.50 13.50 
CITY ZONE____STATE AM.A. Arch. Otolaryngology.. 14.00 14.50 15.50 


When your patient succumbs to mild depression 


between office visits ... 


‘Dexedrine’ is often helpful, and your patients will appreciate 
the gentle stimulation of this “standard antidepressant.” 


Dexed rine* (dextro-amphetamine sulfate, S.K.F.) 


is available as tablets and elixir and (in three strengths) 
as Spansule* sustained release capsules. 


Smith Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. 
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INDEX TO 
NEUROPSYCHIATRIC INSTITUTIONS 
SPECIAL SCHOOLS and SANITARIA 

Advertising in 
A.M.A. Archives of NEUROLOGY and PSYCHIATRY 


Display amnouncements of the following institutions appear regularly im A. M. A. 
Archives of NEUROLOCY and PSYCHIATRY. Fer advertisements of those institutions 
which rum on an every-other month basis it would be y to It the advertis- 
ing section of « previous or subsequent issue. 


Boston, Jamaica Plain, Mass. 
James Martin Woodall, M.D., Medical Director 


| G. M. Sehlomer, M.D. 
Dr. Groves B. Smith, Superintendent 
DEVEREUX FOUNDATION ............... Santa Barbara, Calif.—Devon, Pa. 
Helena T. Devereux, Director 
Dr. J. Dennis Freund, Medical Director 
O. B. Jensen, M.D., Superintendent and Medical Director 
G. H. Marquardt, M.D., Medical Director 
Topeka, Kan. 
J. Cotter Hirschberg, M.D., Director 
MILWAUKEE SANITARIUM FOUNDATION, INC, ............ Wauwatosa, Wis. 
Samuel Liebman, M.D., Medical Director 
Benjamin Simon, M.D., Director 
Astoria, Queensboro, N. Y. City 
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Over 100 investigators in 15 countries have clinically demonstrated 
that ‘“Mysoline’’—alone or in combination with other anticonvulsants 
— effectively controls grand mal and psychomotor attacks with a high 
degree of safety. No irreversible toxic effects have been reported. 


This is now supported by three years of successful clinical use in the 


United States. 


Supplied: 0.25 Gm. scored tablets, bottles of 100 and 1,000. 


AYERST LABORATORIES NEW YORK, N.Y. *© MONTREAL, CANADA 


““Mysoline”’ is available in the United States by 
arrangement with Imperial Chemical Industries Ltd. 
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Clinical excerpts Use of meprobamate 


in chronic 
psychiatric ».. 
patients 


series 


SYMPTOMATIC IMPROVEMENT 
(hospitalized patients—all types) 


Meprobamate* 
brought symptomatic by disease by symptom 


relief to 105 of 145 
psychiatric patients DIAGNOSIS NO. OF NO. NO. 
SYMPTOM 

“representative PATIENTS | IMPROVED IMPROVED 
of the entire SCHIZOPHRENIA 
PARANOID 7 2 SLEEP 

ospital population, NON-PARANOID 45 34 DISTURBANCES | 36 
70 of whom : 
70 of DEPRESSION canny 0 
obtained pronounced PSYCHOTIC t 37 25 
to moderate relief.’ NEUROTIC 16 10 TENSION 31 
1.Graffagnino, P. N., Friel, P.B 

agnino, P. N., ,P.B. 
snd W. Wis CHARACTER DISORDERS| 15 | 13 AGITATION 
disorders treated with 
OTHERS 16 13 OTHERS il 
Connecticut M. J. 21:1047, 
Dec. 1957. TOTALS TOTAL 


{Retief mainty in symptoms of anxiety, tension and insomnia. 


* 
alleviates anxiety in chronic psychiatric 
1 i patients + facilitates psychotherapeutic 
rapport + improves disturbed ward be- 


the original meprobamate havior « suitable for prolonged therapy 


\ 
discovered and « no liver or renal toxicity reported « free 
: ntroduced of autonomic effects. 
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Paramyotonia Congenita 


GLENN A. DRAGER, M.D.; JAMES F. HAMMILL, M.D., and G. MILTON SHY, M.D., Bethesda, Md. 


Considerable controversy exists in the 


literature regarding many aspects of myo 
tonia, in particular paramyotonia congenita. 


Ieulenberg! originally described paramyo 


tonia as a distinct syndrome. Since the 


original deseription, some authors have 
placed paramyotonia under the heading of 
neurosis, While others include it as a variant 
of myotonia congenita (Thomsen’s disease ). 

‘aramyotonia is a relatively rare dis 
order, and only two pedigrees of the disease 
in the United States are to be 
the literature.** An 


affected 


found in 
additional pedigree, 


with 30 members, 1s presented, 


with a review of the literature and clarifi 
cation of the characteristics of this disorder. 
The clinical and anatomical pathology will 


be discussed. 


The Syndrome 


A clinical syndrome must have singular 
and 
identified 


characteristics, positive negative, by 


which it can be and which are 


consistent. Dystrophia myotonica is con 


sidered, by some, a generic syndrome, and 


the establishment of separate clinical en 
tities for the few patients who demonstrate 
myotonia congenita or paramyotonia is not 
warranted. leatures warranting delineation 


of Eulenberg’s! paramyotonia as a specific 
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Medical 


sethe sda, 


syndrome, however, have been known since 
its first descriptions. These features are well 
illustrated by the current cases and family 
study 

1. A pattern of single autosomal dominant 
gene inheritance with complete or near-com- 
plete penetrance, which therefore never ap- 
pears as a recessive trait. Once the parent 
or parents appear without the trait, it does 
not then reappear in successive offspring 
(myotonia congenita and dystrophia myo- 
tonica ) 

2. The condition is nonprogressive, both 
as to myotonic phenomena and as to weak- 
ness (myotonia congenita and dystrophia 
myotonica). The patients actually improve 
with the progress of adulthood, as evidenced 
by the case histories showing gradual adapt 
ability of the patients into their teens and 
adult life. 

3. Muscle wasting is not present (dystro 
phia myotonica ). 

4. Muscle “hypertrophy” generally does 
not occur (myotonia congenita ). 

5. The myotonia is of two types: mechan- 
ical—usually lingual only and at any temper- 


ature—and reflex. The distribution of the 
latter is mainly facial, pharyngeal, and of 
the distal extremities. It is precipitated by 
cooling and is relieved by warming. 

6, Weakness is mainly in the proximal 
muscles, is flaccid in type, and may be pre 
cold. Relief of 


flaccid weakness is usually spontaneous after 


cipitated with or without 


a period of time, although repeated activity 


and warming may hasten the recovery 


1 
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process. Duration of weakness has been from 


minutes to over 24 hours. Periods of weak 
ness may occur in the absence of myotonia. 

7. Among the associated phenomena is 
vague upper gastrointestinal distress ac 
companying the onset of myotonic symp 
toms, in one case. Emotional lability may 
be a premonition. 

8. Among the negative associated phe 
nomena is the absence of clinical or 
laboratory evidence of endocrine imbalance 
other than potassium fluctuation, and the 
absence of visual difficulties, specifically 
cataract formation and of mental changes. 
Reflexes may be present during periods of 
weakness, but there is considerable diminu 


tion in the reflex response. 


Genetic Study 


Six generations of a family with mem- 
bers showing traits of paramyotonia con- 
genita have been investigated. These six 
generations consist of 115 members, 30 of 
whom exhibit 
affected 


male (Fig. 1). 


paramyotonia. Of the 30 


members, 15 are female and 15 


Fig l Pedigree of X The 


family 
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Some members of every generation are 
Should a 


generation fail to show the trait, the trait 


affected. member of any one 
then disappears from all of his or her suc 
ceeding offspring. It may be transmitted by 
either females or males, and both sons and 
daughters are affected. 
affected 


very atfected per 
son has an parent, and the trait 
is present at birth and remains throughout 
life. 

Che over-all genetic picture demonstrates 
that the trait is a single autosomal dominant 
with nearly complete penetrance in this par 
ticular family. This is in agreement with 
families 


the pedigrees of paramyotonic 


described by Fulenberg (1896). 
affected 


have a 


the least 
generation 


It is to be noted that 


members of a given 
greater tendency to give rise to unaffected 
offspring. The more severely affected mem 
bers are more prone to give rise to affected 
offspring. This is illustrated by members of 


K. X. is much less 


the fourth generation. 


involved than H. X. K. X. has 6 children 
and 14 grandchildren who are not affected. 
the other hand, H. X., 


On who is more 


represents the members with paramyotonia 


rs tor wl or paramyotonia 1s in que stion 
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Effect 


severely involved, has four affected children 
and four grandchildren with the trait and 
six grandchildren without the trait. 

As tar as can be determined, there is no 
evidence of 


consanguineous marriages in 


this family. 


four representative types of the 30 af 


fected 


members of the X. pedigree 


described, 


Report of Cases 
Case 1 (R. X.) 


suffered from paroxysmal attacks of “cramps” and 


This 28-year-old has 


weakness since infancy. The patient differentiates 


two types of symptoms 


Cold-precipitated “cramps” consist of closure 


or partial closure of his eyelids, “freezing” of his 


facial musculature involuntary symmetrical 


(Fig. 2), 


Into an 


grin and partial closure of his fist in 


involuntary flexion. The lids stay partially closed 


and his face “frozen,” as though stiffened, for a 


period of many minutes. The hands retain their 


position of clenching for a like period of time. He 
is able to move his fingers only slightly during this 
them 


however, that his fingers are flaccid 


time, being unable to either extend or flex 


fully. He note 


at such times and can be moved passively quite 


easily 


The patient experiences weakness wl 


lated to cold and which is of a variable degree—the 


proximal muscle groups of the extremities are 


most affected Tl us, he is unable to lift his knees 
very far upward, and consequently has particular 


difficulty in climbing stairs. Also, he has difficulty 


in raising the upper extremities. At such times he 


Drager et al 


of cold on 


facial muscles 


feels that the distal portions of the extremities 
This is flaccid 


his extremities can be moved passively 


retain normal strength weakness 
in that 
quite easily. This proximal weakness is not pre- 


ceded by any “stiffness” in the involved muscles 


Each set of symptoms may be brought on by 


cold. The 


namely, those involving the eyes, face, and hands. 


exposure to first set of symptoms, 


may result from relatively brief exposure to cold, 


that is, for several minutes. These symptoms then 


will pass off in several more minutes. The symp- 


toms of proximal weakness, if related to tempera- 


ture, result only from more prolonged chilling, 


which generally must last for several hours before 
the symptoms develop Once developed, however, 


the symptoms may last for many hours. There 


may oiten be tenderness in the involved muscles 


once the weakness disappears. Either symptom may 
occur independently of the other. Exposure in cold 
weather, when the patient is warmly clad, will be 
followed by involvement only of the exposed face, 
and hands 


eves, The symptoms are almost always 


symmetrical on the two sides However, at least 


once, when the patient slept in a cool room with 
uncovered, this ex- 


attack of the 


only his left upper extremity 


tremity only was involved in an 


weakness 


Occasionally, not associated with the other symp- 


toms, the patient has noted “stiffness” of his 


tongue, with thickness of speech after eating ice 
cream for several minutes or similarly cooling his 
mouth 


The 


to incapacitate him 


attacks of weakness have been sufficient 


On one occasion he was unable 
Climbing 


to walk upstairs is a particular effort 


during an attack; nevertheless, he can usually ac- 


complish this act 


4 
: 
‘a ¥ 4 
: 
Fig. 2 (Case 1) — 
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An attack of severe weakness occurred after an 
exposure to cold weather on the parade ground for 
That 
weakness of the 


several hours afternoon the patient noted 


mild proximal extremities and 
The 
cramps disappeared on return to more temperate 
environment, but the 


“cramps” of the face, hands, and eyelids 


weakness 
ot the extremities persisted. The following morning 


mild proximal 
the weakness was somewhat more marked, and by 
the evening of the second day the patient found it 
quite difficult to move 


The next morning, he was 


scarcely able to get out of bed and, once out of 
bed, found it impossible to walk 


toa U 


He was admitted 
S. Army Hospital, where he was found to 
have flaccid paralysis of the upper and lower ex- 


tremities. There was no difficulty with respiration 


or weakness of the muscles innervated by the 


cranial nerves. There was spontaneous recovery 


The electro 
cardiogram and serum potassium were normal 


of strength over an 18-hour period 


It was noted that attacks could not be precipitated 
by the forced feeding of glucose, with or without 
insulin, and that attacks were precipitated by whole- 
body immersion for 20 to 30 minutes in water at a 
Flaccid 


wrists and 


temperature of 68 F paralysis of the 


extensors of the fingers developed 


There was a lack of response of these muscles to 
faradic and galvanic stimulation 

On rare occasions the patient has been exposed 
to cold attack of 
The 


that 


without a resultant weakness 


patient is unaware of any factors involved 


seem to protect him against weakness. He 


does note, however, that during the time he was 
in England with the Army he had fewer attacks 
than usual, despite the fact the weather was quite 
often cold 

The patient has no symptoms suggestive of endo 
crine disease 

Neurol 


as follows 


gical Study.—The pertinent findings were 
The patient was alert, cooperative, ra 


tional, and well oriented. He was of normal intelli 


gence. His speech was normal 
Cranial Nerves: At rest, the eyelids were 
normal. Upon exposure to cold water for a few 


minutes, there resulted a narrowing of the palpebral 
fissure, with depression of the upper lid and eleva- 
tion of the 


lower lid. This partial closure was 


maintained for several minutes. In addition, after 
forced superior gaze, during which the upper lid 
there followed 
a marked upper-lid lag when the gaze was directed 
downward 


was retracted for several seconds, 
This did not occur if the patient started 
the downward gaze from the horizontal direction, 
not preceded by forced superior gaze Function of 
the remaining cranial nerves was likewise normal, 
except that there was an easily demonstrable 
myotonic response to percussion of the tongue 
Motor System 


was 


The volume of the musculature 


normal except for possible mild atrophy of 
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the sternal head of the pectoralis bilaterally, There 


were no fasciculations, no muscle tenderness, and 
no myotonia on direct percussion of the extremity 


muscles. Power of the extremity musculature was 


normal except for possible slight symmetrical 


weakness of the biceps and triceps 


Deep tendon reflexes were equal bilaterally 


There was a tendency to activation of unnecessary 


neighboring muscle 


groups upon testing of in 
dividual muscles 
Sensory Status: All sensory modalities were 
intact 
Case 2 (H. X.).—A 6l-year-old man also has 


had paroxysmal attacks of “cramps” 
childhood. He differs 
(R. X., Case 1) in that the weakness may be in 
isolated 


and weakness 


since early from his son 


muscles or muscle groups and may be 


asymmetrical, regardless of the temperature 


He can recall that on several occasions in his 


the other lower extremity be 
flexed 


would fall 


early years one or 


came fixed in a position while he was 


running. He then prone. On another 


occasion, while jumping off a truck, the patient's 


lower extremities became fixed in a position of 
flexion at the hip and extension at the other joints 
of the lower extremity, whereupon he fell to the 
ground in this seated position 

The weakness may involve any of the movements 
of the extremities, but usually affects the lower 
extremities more frequently and more severely than 
the upper extremities. He has noted no predilection 
for either the proximal or 


The 


from 


the distal musculature 


weakness usually is apparent on his arising 


bed after a night’s sleep. After recognized 


exposure to cold, the weakness may increase over 


a period of several hours and then slowly subside 


over several hours 


The patient, also, has had attacks of profound 
generalized there 


was practically total paralysis of all four extremi 


weakness. On these 


occasions 


ties, so that the patient was bedridden and had to 


be turned by others. He was unable to lift his head 


from the bed. There was, however, no difficulty 


with respiration, swallowing, or external 


The 


gradually disappeared in several hours 


speec h, 


ocular weakness 


movements, and no ptosis 
The patient 
has had no such attacks of this severity for the 
past 30 years. 
Neurological Status —The neurological examina 
tion was identical with that in Case 1 (R. X.) 
Case 3.—K. X., 


was born Oct. 4, 


a sibling of H. X. (Case 2), 
1893. He states that he has had 
what he describes as “cramps” as long as he can 
remember. On exposure to cold there will be a 
clenching and drawing of the hands 

soth 
hands are involved with about the same severity 


In addition to this 


fingers and 
This consists of flexion in all of the fingers 


there will be closure of the 
eyelids and a “freezing” of the facial expression 
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If exposure to the cold continues, his neck muscles Examination again revealed only myotonia ot 
will become extremely stiff and he is unable to lingual muscles to percussion and hence was 
move his head. Coinciding with the clenching ot identical with the findings for H. X. and R. X 

the hands there will be slight paralysis of the toes Case 4—Y, a woman aged 62 (7), has had 
He states that very seldom will movement of the cramps of her facial muscles all her life. She 


ankles be involved. Occasionally, however, he has differs from the other affected members in that 


had paresis of the ankles. He states that muscles she has no mvotonia of the extremities but does 


most susceptible to exposure to the cold are the have weakness, always related to cold 
muscles of the face. Often while he is working : : 
1 1 Examination showed that she had myotonia of 
during a first cold period in the fall, suddenly his . 

er : the tongue but no myotonia response io application 


face will become pareti He must rub his face 

I : of cold to the face 
vigorously for several minutes before the paresis 
passes off However, if the cold continues, the 


Comment 


: Since Eulenberg ! first described the dis- 

of warmth to relieve the condition The fingers . it t ] 
ease paramyotonia congenita, approximately 

ir come fle xe d an | can be « xtended only to return I - 5 I ] - 


immediately to the flexed position. He says that 22 families (Table 1) have been reported 


quite often while drinking cold fluids his tongue in the literature which in our opinion fulfill 


will feel stiff, his speec! be slightly dysarthric, the criteria of paramyotonia congenita. The 
ind he will have momentary difficulty in swallow- . 
‘ a most recent reviews show the common 
ing. This passes off very rapidly The patient, 
ewever, has on no occasion bed a complete to the that this disorder 
paralysis. Many times as a child he would become is a variant of myotonia congenita ( Thom 


cok n the ool root ind be unable to hold a 5 

Id in nd be unabl hold @  sen’s disease*). If one carefully pursues 
pencil; and, when called to the blackboard, he Eulent t] 
sulenber?g s origina 1eS1S, ree criteria 
would be unable to hold the chalk. On many of S 5 = : 
these occasions he was punished by the teacher are apparent: | 1) the presence of myotonia, 


because he could not clench the chalk properly which becomes worse upon cold: (2) the 
Because of this embarrassment, he dropped out of — presence of paresis which is flail-like and 
schoo I irl ach he would have 

hool at an early age. Each winter he would have flaccid, and (3) a genetic picture that 1s 
considerable difficulty with his hands and could 


! consistent with a single autosomal dominant 
not work during cold weather. Because of this, 
he changed occupations nd has since been in the gene, with complete, or almost complete, 


real estate and the furniture business penetrance. A chronological list of the 


Tasie 1.—Chron gical Last Families with Paramyotonia Congenita Reported 
Literature 


M yotonia 
Year Name N f Cases , Paresis Pathology Genetics * 


Focal 


General 


188606 Eulenberg 6 + with cold + 
Martius an 11/4 + with cold D. 
1891 Friis cited by sen + + 
Delprat 47/5 + with cold + + pads Ss. A.D 
tict 62/7 + with cold + + A.D 
1953 Stephens 4+ with cold - + 
1805 Hlawaczek 1/1 4 1 case 
1895 von Sélder Two papers with cold 4 4 D 
1898 Alsberg, cited by Thomasen accomp. cold + 8. A. D. 
1808 Funcke 1/1 Accomp. cold 1 case 
1916 Lewandowsky 43 Accomp. cold 
One detail + 
1917 Hiibner 15/4 + myopathic - D. 
facies 
1930 Serog 94 + }D. 
1936 Schott, cited by Thomasen 5/2 + with ; tremor of head, nystag- D. 
Atrophy dystrophy mus, fibrillations 

1938 Smitt, cited by Thomasen + + D. 
1943 Koch, cited by Thomasen is 4 . + D. 
1947 Bell 147 (Review + 147 cases; + 8. A. D. 

review 
1947 Covernton and Draper 6/3 + 
1948 Thomasen Review No Case 
1954 Tschumy 13/4 + + 8. A. D. 
1956 Gamstorp 138/10 —? + pad A.D 


* S. A. D. indicatessingle autosomal dominant gene; D., dominant. 
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A 


families reported is seen in Table 1. Of 
this list, only the cases reported by Eulen- 
berg,’ Delprat,® Rich,? von Solder,’ Als- 
Koch,* Lewandowsky,'” 
and Draper,” 


berg,* Covernton 
Tschumy,* and Gamstorp ™ 
the 


last case is presented as a new entity, it will 


fulfill the criteria of Eulenberg.' As 


be discussed later at some length. The cases 


of Martius and Hansemann,!™ 
Schott Smitt,!* 
Funcke,!* Friis ?® did not 


evidence of paresis, and in many such cases 


Serog,! 
Hubner,!® Koch? 


and have any 


also the disease was not transmitted as a 
A review 


of Bell's *” statistics showed a series of 173 


single autosomal dominant gene. 


patients with myotonia congenita, of whom 
28 had normal Of 147 patients 
with paramyotonia congenita, none had nor 
mal 


parents. 
parents. Thus, Eulenberg’s! original 
if the 
offspring is normal, the subsequent genera- 


description would still hold true; i. e., 
tions will also be normal, or, to rephrase, a 
patient with paramyotonia congenita must 
always have a parent with paramyotonia 
congenita. Exclusive of Gamstorp’s !* fam- 
the literature and two 
members of the family presented here had 


ily, three cases in 
paresis as the only symptom; paresis is not 
necessarily associated with myotonia or cold. 
If one accepts Gamstorp’s!* disorder of 
adynamia episodica hereditaria as a form 
of this disease, the myotonia may conceiy 
ably be easily missed. In the majority of 
the 
mechanical myotonia was present only in 


cases in the family presented here 
lingual muscles and could not be obtained 
elsewhere in the body or from the thenar 
eminence. In Gamstorp’s pedigree only 
the thenar eminence was mentioned in one 
case; lingual musculature was not indicated 
as being tested. Delprat,® in 1892, drew 
attention to a family in which he felt there 
were two cases which resembled Thomsen’s 
disease.” In this family sarcoplasmic layers 
were noted in muscle fibers on biopsy. This 
is the same pathology as has been noted by 


Wohlfart and ourselves ** in dystrophia 


myotonica. It is of interest that the same 


pathology was also seen at biopsy in the 
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cases of Gamstorp.’* It would appear that 
the myotonias may show this pathology in 
any of their various forms. It would appear 
that the triad originally described by Eulen- 
berg! would therefore clearly differentiate 
this disorder from dystrophia myotonica, 
myotonia congenita, or myotonia acquisita. 
All clear cases present with both paresis and 
myotonia, the latter being made worse by 
cold, 
single autosomal dominant 
100% 


and the disease 1s transmitted as a 


gene with ap 


proximately penetrance, as is true 


in the family discussed above. If one in 
cludes families who do not have this heredity 
that 


commonly have myotonia, worse upon ex 


pattern, one finds also such families 
posure to cold, but do not have paresis. 
Since most forms of myotonia become worse 
in cold weather, it would be unfair to iden 
tify Iculenberg’s disease as myotonia asso 
ciated with cold. The pattern of myotonia 
in the family reported herein, in the family 
described by Gamstorp,’* and in those re 
ported by others would seem to show that 
the myotonia is the least part of the illness 
and may be readily missed unless searched 
the Both 


myotonia and paresis are commoner in asso 


for im lingual musculature. 


ciation with cold. One could then visualize 
a spectrum in the myotonic disorder rang 
ing from the universal myotonia of Thom 
the 


myotonia in the thenar eminence and lingual 


sen's disease? to fairly localized 


musculature of dystrophia myotonica, to 
myotonia limited to the tongue in Eulen 
berg’s ! disease, or to the presence in both 
of the last two types of other characteristics 
of the The 


dystrophia myotonia without 


disease with no myotonia. 
presence of 
myotonia is not an uncommon finding. The 
other characteristic changes of the disorder 
allow it to be recognized even in the absence 
The 


Thus, there are recorded 


of myotonia. same is true in [ulen- 


berg’s! disease. 
at least three cases in which no myotonia 
has been found but which have episodes 
of paresis and in which other members of 


the family do have myotonia of some nature. 
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Potassium Levels in Cases of 


TABLE 2 


Total 


K Kg., mEq Potal Intracellular 


Before paresis 
Sample 
B 77 
Cc 
After paresis 

Sam ple 


B 


ise KR. X 
sample 
A 72.9 
B 81.3 624 
GRA 77 


As in other diseases of muscle, the rela 


tionship of serum potassium to intracellular 
potassium is of interest in ths particular 
entity. Gamstorp!* felt that in the entity 
she described an attack could be precipitated 
the The 


earlier investigators, in their discussion of 


by administration of potassium 


paramyotonia congenita, have likened it to 


familial periodic paralysis. In one of the 
two cases in which we carried out potassium 


be 


plav a 


seemed to an indication 


did 


Potassium levels fluctuated over 


studies, there 
that potassium 
(Table 2). 


a range of approximately 


definite role 
3 in the 
serum and was on the high side of normal, 
as in Gamstorp’s cases Intracellular 
potassium was also calculated, as was in 
trafiber potassium, according to the methods 
of Horvath et al.*4 this 


particular study on biopsy 


The findings in 
specimens of 
muscle before and during an attack are 
presented in Table 2. The muscle pathology 
is dependent, unfortunately, upon random 
samplings. Thus, of 14 cases of dystrophia 
myotonica in which biopsy was performed 
at this Institute, sarcoplasmic masses were 
demonstrated in but 4 and ring annulates 


in 5. Delprat,® in 1892, noted the presence 
of sarcoplasmic masses in the disease, which 
he termed paramyotonia congenita. Gams 
torp'? found similar pathology in one of 
her cases, that of a 60-year-old man. In the 
this 
biopsy was done, only intracellular migra- 


two cases from pedigree in) which 


tion of sarcolemmal nuclei was noted, with 


Drager et al. 


Intracellular 


Myotonia Congenita With and Without 


Paresis 


kK, mEq. Intrafiber H ,O Intrafiber K, mEq. 


No Paresis 


140 
139 


163 


Ave 


an occasional atrophic fiber. It must be em- 
phasized in all patients in this series that 
the paresis was flaccid in nature and there 
was no evidence of increased tone. In sev- 
of the affected 
increase of tone was noted before the onset 
In Case 1 (R.X.) the paresis 


eral members family no 
of paresis. 
was of such severity and magnitude that 
he was admitted to a general hospital with 
a diagnosis of familial periodic paralysis, at 
which time he was found to have had a 
flaccid paresis, hyporeflexia, and no signs of 
increased tone. Upon recovery of the at- 
tack, as in other members of the family, 
myotonia of the orbicularis oculi and of the 
tongue could be produced by the application 
of cold (Figs. 2 and 3). Mechanical myo- 
of the all 


members of the family regardless of temper- 


tonia tongue was present in 


ature, but universal myotonia was directly 
As 


described originally, striated muscle during 


related to temperature. in those cases 


the period of attack was refractory to both 


galvanic and faradic stimulation. Between 


attacks an increased excitability on penetra- 
tion of a concentric electrode could be noted, 
which was characteristic of myotonia, Spon- 


taneous activity of short duration, 2 msec. 


or less, and moderate amplitude could be 


seen to occur during paresis, as was ob- 
served in other forms of myotonia and as 


could be observed in Gamstorp’s 12 cases. 


Calcium and phosphorus levels were normal 


in this family, as they were in Gamstorp’s 12 


Case H. X. 

718 116 
HF 123 

113 Ave. 70) Ave. 115 

77.6 7H 614 126) 
| 76.3 7M 143 Ave. 132 a 

A 
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cases, and one wonders whether the Chvos 


tek sign which she noted was not in reality 


a myotonic phenomenon. 


Summary 


The third reported family of paramyotonia 
congenita in the United States is presented. 
\ review of the literature would indicate 
that paramyotonia congenita is a 


the 


separate 
clinical entity, consisting of triad of 
myotonia, increasing in the presence of cold; 
intermittent flaccid paresis, not necessarily 
the 


myotonia, and a hereditary pattern depend 


dependent upon cold or presence oft 


ent upon a single autosomal dominant gene. 


It would appear from the review of the 


that the 
described by Wohlfart 7! were first described 


literature sarcoplasmic masses 
in a disease similar to paramyotonia con 
Delprat,® and 
the 


genita by 


Wohlfart 7? 


subsequently by 


and in afflicted 


member 


VEUROLOGY AND PSYCHIATRY 
seen by Gamstorp '* in a study of the dis 
order she termed adynamia paralytica epi 
sodica excessive lability of serum 
potassium appears to be constant in all cases 
reported, and a shift of intracellular potas 
sium is not demonstrated. 

Institute of Neurological Diseases and 
Medical Neurology Branch (Dr. Shy) 
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Myasthenia Gravis and Epilepsy 


PAUL F. A. HOEFER, M.D.; HENRY ARANOW Jr., M.D., and LEWIS P. ROWLAND, M.D., New York 


Introduction 

The association of myasthenia gravis and 
epilepsy has rarely been noted in the litera- 
ture. We have been able to find only two 
such cases (Fearnsides, 1915,5 and Pages 
1953 In 


relative rarity of myasthenia gravis, the coin 


and Passouant, view of the 
cidence of this disease with epilepsy should 


We 


have, however, been impressed by the fre 


be very low if based on chance only. 


quency with which the two conditions are 
present in the same patient in our experi- 
ence. [ight * patients in a series of 180 
cases of myasthenia gravis seen at the Pres 
byterian Hospital and Vanderbilt Clinic had 
convulsive seizures, and one additional 
patient had syneopal attacks without con 
vulsive movements. It is the purpose of 
this paper to report the pertinent data on 
our cases and to discuss the possible causes 
of the coincidence of the two diseases. 

It is difficult to determine the over-all in 
cidence of epilepsy in the general popula- 
tion.* Selective Service statistics in the two 
World Wars 
incidence of 0.5% for men of draft age in 
the United States.°*® Alstrém,! in Sweden, 


ina study of the genetic aspects of epilepsy, 


were quoted as giving an 


has analyzed the family histories of 897 
cases. He found an incidence of 0.9% and 
0.7, respectively, for siblings and children 
of epileptics at the time they were called up 
for military service. On the basis of these 
figures, an incidence of about 5% of epilepsy 
in our myasthenic population seems signif 
icantly high. 

Accepted for publication April 26, 1957 

From the Departments of Neurology and Medi 
cine, Columbia University College of Physicians 
and Surgeons, and the Presbyterian Hospital of 
New York. 

* One of the patients has also been the subject 
of a report from another hospital.” 
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Case Material 


Abstracts of the records of eight patients 
with unequivocal seizures are presented be- 
low. Salient findings are also summarized in 
the accompanying Table. 

Case | \ 


to the 


first admitted 
April 19, 1946 


She had noticed diplopia for 10 months prior to 


woman aged 47 was 


Neurological Institute on 


admission. This was followed by weakness of the 


right upper and, a little later, of the right lower 


extremity, all the symptoms fluctuating in severity 


Five weeks prior to admission she first noted 


dysarthria and dysphagia 


Twelve years prior to admission she began 


having “dizzy spells” and convulsive seizures. The 


seizures recurred at intervals varving from 2 to 


11 months. They were described as classical grand 


mal in type, starting loss 


with a cry, followed by 


of consciousness and tonic and clonic movements 


bilaterally, and ending after 5 to 15 minutes with 


a period of deep sleep, followed by severe head 


ache. She had bitten her tongue at times and was 


usually incontinent of urine and feces. The “dizzy 


spells” occurred several times a day and were 


associated with pallor and at times with chewing 


movements. She did not lose consciousness in the 


minor spells but at times noted blurring of vision 


Neurological examination revealed weakness and 
fatigability of muscles supplied by cranial nerves, 


especially the extraocular muscles. There were 


marked dysphagia and dysarthria. In addition, some 


weakness of muscles of both legs was noted 


Tendon reflexes with 
She had a 


Babinski sign on the right 


were hyperactive, pre- 


ponderance on the left side bilateral 


Hoffmann sign and a 
Laboratory findings, including spinal fluid examina 
tion, limits The 


The pneumoencephalo 


were within normal electro 


encephalogram was normal 
gram revealed mild generalized cerebral atrophy 
It was considered that she might have an unlocal 
ized brain tumor, but 


subsequent examination 


showed no of the 


progression pyramidal signs, 


which were inconstant. Of three repeated spinal 
fluid examinations in subsequent years, one showed 
a slightly elevated protein, of 66 mg per 100 cc; 
the others were normal 

She was placed on treatment with neostigmine 
and ephedrine and, in addition, diphenylhydantoin 


(Dilantin), but with only partial control of the 
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A. M.A 


myasthenia and seizures. She had several subse 


quent hospital admissions, the last one in November, 
1950, for lobar pneumonia, which led to a fatal 
exacerbation of myasthenia gravis with respiratory 
crisis. Permission for autopsy was not obtained 

Case 2.—A was first 
Vanderbilt ( linic on Oct 12, 1951, 
week h ‘ry of dysphagia, 


fluids 


man “d 33 seen in the 
with a six 
ptosis, dithiculty im 


chewing, and regurgitation of through the 
nose 
difficult to evaluate. He 


from 


His past history was 


suffered marked general 
about 11 years prior 


This 


blood pressure” and was treated with tonics 


had apparently 
fatigue for to the onset of 


bulbar 


“low 


symptoms was considered as due to 


He had to rest for two or three hours in the after- 


noon after returning from work as a truck driver 


nm several 


occasions in the past, usually at times 


emotional stress, he suffered 
h he 


hiatric 


from seizures, 


He had 


following 


was unable to describe well 


discharge from the Army, 

period of violent and irrational behavior 
Neurological examination on admission revealed 

the bulbar signs mentioned and, in 


dyspnea and 


addition, 


some 


facial weakness He responded 
initially to neostigmine but became rapidly weaker 
medication. He admitted to 


Hospital and 


in spite of 


Presb) 


Was 


terian was gradually 


placed 
methyl pyrophosphoramide (OMPA), with 


additional small amounts of before 


neostigmine 
There was again improvement, with control 


carinic side-effects by atropine 
7, 1952, at home, he apparent; 


attack with generalize 


followed by extreme weal arked 
He was readmitted 

OMPA was discontinue 
An ele 


normal, 


vterian 
was 


with neostigmine ctroencephalogram 


this admission was were other 
findings and x-ray studies 
kness fully 


was not for the 


itted to the 


controlled 
weeks, and he readt 


hospital on Feb. 13, 1952, 


was 


with an acute upper 


respirator excessive secretion of saliva 


and mucus, and dysphagia. His 


100.6 to 106 I 


temperature 


ranged from 


He hecame irrational, 


with paranoid ide: Initially he responded well 


to antibiotics but had sudden generalized grand 


mal convulsion, followed by apnea, and had to be 


tank respirator, after intubation. He 


placed in 


ad another generalized convulsion a few hours 


third one the 1 


later and a next day, in 
medication. His 


spite of 
ks were fol 
He died two 


sStmortem 


phenobarbital 


lowed by apnea on each occurrence 


attac 


days later. Permission for examina 


tion was not obtained 
Case 3.—A woman aged 24 was 


Neurological 
chief 


idmitted to the 
1953, 


with the 


“huskiness” of the 


Institute on Jan, 30, 


complaints of voice, 
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dysarthria, dysphagia, weakness of muscles 


mastication, easy ftatigability, and weakness of the 


right side of the body These symptoms had 


started about two months prior to admission, at 


the time of an upper respiratory infection, and 
had become gradually worse 
Her 


the onset of convulsive seizures of 
at the age of 14 


past history was unremarkable except for 
grand mal type 


She had between 3 and 12 


usually at the 


When she 
treatment with 0.4 gm. of diphenylhy 


attacks a vear, her menstrual 


periods was 2], placed on 


sodium 
and 0.03 em. of 


liny 
sodiu 


phenobarbital 
She had no further seizures o1 
The family history is of 


nterest 


a sister suffering from multiple 


nosis later confirmed at autopsy) who 


epileptic seizures. An aunt and a cousin also had 


convulsive seizures 
Examination on admission sh 

eralized weakness and 

chewing, swallowing, 


studies, including cerebrospir 
lectroencephalography, and roents 

ill, were negative 

medication she had excessive 


Thus her 


controlled, and 


chest and sk 

On neostigmine 
secretion of saliva and bronchial mucus 
1 


myasthenia was never adequately 


during several episodes of upper respiratory 


weakness was 
little 


fectior 


reacted better 


Within 24 


swallowing 


hours, however 


and reathing 


admitted 


Was place 


heot« my, 


respirator 


She improved and after several weeks was able 


out he respirator tor varying 


periods 
OMPA was withdrawn after two 


bulbar weakness w 


up to hours 
weeks, and her 
marginally controlled on neostigmine 


large amounts of atropine and_ related 


suctioning was almost constantly 


necessary 


tube and was dvysa 


was fed by nasogastric 
often markedly dyspneic 
Thymectomy was performed on Aug. 11, 1953, in 


The 
post 


an attempt to reverse the downhill course 


operation was toler: well; her early 


operative course appeared favorable, but no actual 


improvement occurred. She had again numerous 


episodes of myasthenic and “cholinergic” 


crises 


In view of her history of convulsive seizures, the 


anticonvulsant medication was raised to 0.5 @m 


of diphenylhydantoin sodium during the pre- and 


early postoperative period. She had no epileptic 


manifestations on this medication in spite of severe 


repeated episodes of dyspnea and anoxia 
She was finally transferred to another hospital 
on Jan. 13, 1954, weeks 


where she died a few 


]958 


a in that she had 
lerosis (diag 
: also had 
4 wl showed marked gen 
ibility, especially in 
Laboratory 
on 
meal to OMPA and was dis 
of mu chare $ 1953 
On J had a creat difficulty in 
grand 1 move developed. She was re 
ments, the hospital and, after 
lyspne ina tank 
Hospit 
treated to 
luring 
laborat s at best 
His vy In spite of 
next fe 
Vol. 80, July, 
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later of respiratory failure 


Autopsy showed no 


significant abnormalities of the brain 

Cask 4.—A admitted 
to the Neurological Institute on Jan. 29, 1951. with 
a known 


woman aged 28% was first 


history of a disorder 
the age of 5 years and of myasthenia gravis since 


the age of 18 


convulsive since 


Prior to the onset 


seizures, she had fallen 


down a concrete step, striking her head, without 


loss of consciousness. This episode occurred during 
convalescence from measles apparently uncompli 
ated by encephalitis. Two days after the fall, she 
had the attack, preceded by an 
aura of “tickling in the throat.” The 


first grand mal 


seizures were 


characterized by loss of consciousness, generalized 


tome and clonic movements of all extremities. 
frothing at the mouth, tongue biting, and in 
continence Up to the age of 7 years she had 
numerous diurnal and nocturnal attacks, as many 
as 26 in a day After the age of 7 the seizures 
gradually decreased in frequency, and during the 
three or four years prior to admission she had 


only a few grand mal attacks altogether 
prior 


Ten years 


to admission, 


however, she began to have 


frequent nocturnal episodes, described as waking 
up with a sudden jerking movement and swinging 
} hed 


of these attacks, which lasted a 


ier legs over the side of the She was aware 


tew seconds. Two 


years prior to admission she developed additional 


diurnal attacks, without loss of consciousness and 
without falling. These attacks consisted of sudden 
jerking of one extremity on either side and in 
ability to talk These episode - lasted less than a 
minute 


Myasthenk 
18, with 


symptoms first occurred at the age of 


ptosis ot the left upper lid She subse 
quently developed difficulty in swallowing, dvs 
arthria, and = generalized fatigue On afew 


also had 
probably mild 
Seven 


OCCASIONS she 


transient weakness of the 


legs and transient episodes of 


lyspnea years prior to admission, she was 


placed on moderately large amounts of neostigmine 


and was able to work in a clerical job for several 


vears, until one month prior to admission, when 


weakness became markedly worse in spite of large 


amounts of neostigmine 


Neurological examination on 


admission showed 


ptosis, weakness of muscles of mastication, bilateral 
marked facial weakness, dysphagia, and dysarthria 
There was no dyspnea and no major we: j 
the extremities. Laboratory findings were essentially 
mildly 


encephalogram both when awake and during sleep 


normal except for a abnormal electro 


She had between two and eight minor seizures a 


day in spite Ot various combinations of anticon 


vulsant drugs. The myasthenic weakness was fairly 
well controlled on 150 mg. of neostigmine bromide 


at the time of discharge 


Hoefer et al 


Chis 
this 


patient has been followed to the 


tuume ot 
controlled 
despite trials of all known conventional anticon 
vulsant 


report. Seizures have never been 


drugs and of many experimental drugs 


Her myasthenia has shown wide fluctuations, with 


many severe episodes of dyspnea, leading to 


tracheotomy and 


placement 
fourth 


in a tank respirator 
during her 
1955 


1955, 


hospital admission, in April, 
was performed in September, 


then the 


Thymectomy 


and since 


for anti 
She has 
been tried on many anticholinesterase medicaments. 


requirement 
myasthenic drugs has been slightly lower 


including OMPA, and has also had corticotropin at 
one time. In the late fall, 1957 she became gradually 
worse, had a 


series Of severe respiratory crises 
and, in spite of respirator treatment, died in 
December, 1957. Necropsy showed no gross abnor 
mality of the brain 


Several electroencephalograms in the past years 
have been mildly or moderately abnormal, without 
speciti 


teatures or localizing signs 
Case 5 \ woman aged 24 was admitted to the 


Neurological Institute on April 7, 1954, with a 
history of onset of myasthenia gravis in February, 
1953, during the third month of her second 
pregnancy. Her first symptoms were dysphagia, 
dysarthria, and facial weakness. These were fol- 


lowed by diplopia and bilateral ptosis and then by 


marked weakness of all extremities. There was 
some fluctuation in severity, but her condition 
became worse after delivery, in August, 1953. She 
had a brief remission in October, 1953, then a 
relapse two weeks later. In January, 1954, she 
was placed on oral neostigmine and 


ephedrine, 
In March, 1954, 
she developed dyspnea and became unable to handle 
secretion of 


with marked initial improvement 


saliva and mucus in increase 


in dosage of neostigmine by mouth and parenterally 


spite of 


Her past history revealed that convulsive seizures 
had developed in 1950, during her first pregnancy, 
at the age of 20 The seizures 


started with a 


sensation of weakness and choking, followed by 
tome-clonic movements with loss of consciousness 
and tongue biting, but without incontinence, and 


tollowed by 


drowsiness These 


seizures recurred 


trequently for seven months, then stopped 
had 
but 


During 


the second pregnancy, she fainting spells, 


lasting up to two minutes, apparently no 


convulsions 


On admission she presented severe 


marked 
In spite of increasing dosage of neostigmine, 
her respiratory difficulties 


generalized 


myasthenia bulbar 


gravis with involve- 


ment 


became worse, and on 
April 14, 1954, she had a respiratory crisis. After 
tracheotomy, she was placed in a tank respirator 

Subsequently, she had = an extremely stormy 
course, with many critical episodes of respiratory 
failure, poor therapeutic response to neostigmine 


and pyridostigmine (Mestinon), marked cholinergic 
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side-effects, and repeated pulmonary infections, were also normal. Her subsequent course is not 
skin infections, and episodes of sinusitis. Cortico- — known 
tropin and cortisone tailed to influence the down Caset 7.—A youth aged 17 was first seen in the 
hill trend. She was kept in the respirator except Vanderbilt Clinic on Aug. 22, 1952. His illness 
for short periods until March, 1955, when she was started in June, 1952, with dysphagia, dysarthria, 
placed on OMPA. On this drug, she became and generalized fatigue and “lethargy.” He lost 
ambulatory and was able to stav out ot the respi ihout A Ib. (9 ke aa due te inability 
rator tof the last months of her stay at the Institute swallow (on July 13 he had an episode ot choking 
In February, 1955, she had two grand mal attacks with ecvanosis, which had subsided by the time 
on the same day hey consisted of loss ot his family physician arrived. Dysphagia became 
onsciousness: tonic and clonic movements, lasting worse, and on July 15, 52, he was admitted to 
about one minute. and tongue biting. There was no another hospital with temperature of 101 | Upon 
incontinence On another occasion she had a idmission, he was found to have dyspnea, diplopia, 
milder attack without loss of consciousness ptosis, and weakness of facial muscles and ot 
characterized by irregular, jerky movements of the muscles supplied by the 9th, 10th, and 12tl 
arms and contractions of muscles of the chest nerves. Lumbar puncture was normal 
She was placed on small amounts of phenobarbital placed in a respit 
and had no further attacks. The electroencephalo iad a histor nocturnal 
gram had to be delayed until May, when she was since the 
able to stav out of » respirator. It was normal s follows 
it that time few moments, during which time 
She was discharged to another hospital, | Sponsive then goes ack te sleep 
she had a relapse, with respiratory crises encephalogram at another hospital w 
died. Autopsy did not include the brain “orand mal rn.” He was place 
Caste 6 \ woman aged 34 was admitted to methylphenylethylhydantoin (Mesantoi 
the Neurological Institute on Nov. 3, 1949, witl day and 0.1 gn i phenobarbital 
« . history of muscular weakness and increased ay. The seizures were reduced 1 


fatigability, starting in the spring of 1949. In 
June she noted weakness of muscles of both 
thenar groups, and in July she started having bi- 


lateral ptosis, diplopia, and weakness and tightness 4 test dose 


of muscles of both legs. In September she was lramatic relief. He was placed o1 


placed on small amounts « neostigmine, with bromide, an he anticonvulsant 


slight intitial improvement. This was followed by iscontinued. He subsequently 


in exacerbation of symptoms with additional lescribed spells. He was disch 


dysphagia. Her weakness was greatest in the anderbilt Clinic, three 
morning and improved somewhat during the weakness 


with an additional increase in weakness n 


davs before admissio he ippeare 
had to stay in bed 


ily history 


mvulsive disorder. SI ad one episode « 
“nervous breakdown” in the past, details of which 
ire not known 

Neurological examination on admission showed dan almos 


extraocular movement bu ark 1 1 hi mvasthen syn 

weakness « acial tablets (30 mg.) of neostigmine 

masseters In addition, lhe improvement has persisted t 


generalized weakness with rapid f g t He continues to have 


repetitive movement. She also complained ot seizures 


his was borne out by a barium esopl 


howed me, but not complete het on 


amounts of neostigmine. During lumba the second of three childret 
puncture, she suddenly became unresponsive He had difficulty in sucking and swallowing, 


about 15 seconds later had a brief generalized cor which cleared. Soon after birth complete bilateral 
vulsion with tonic and clonic movements but witl external ophthalmoplegia was noted He had 
out incontinence. Two electroencephalograms were in addition, bilateral ptosis and facial weakness of 


essentially normal All other laboratory findings a varvine degree, usually less marked in_ the 
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General laboratory work-up and chest and skull 
films were negative. An intramuscular injection ot 
of neostigmine methylsulfate produced 
ce? in ful 
ter, he 
ial 1 les 
eostigmine bromide 
weak that she was also giver 
There w lium \d 
tirely negative 
studies were 
4 omplete re 
hi Cask &—A hoy aged 3 years > admitted to 
; vrat the Neurological Institute on Jan. 6, 1952. He 
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morning or following an aiternoon nap. His 
motor development was slow; he did not sit until 
he was 21 months old and started walking much 
later. His intellectual development, on the other 
hand, Was precocious and hue talked at the age ol 


one year 


Neurological examination on admission revealed 


irked weakness of extraocular and facial muscles 
onl His symptor were strikingly relieved by 
parenteral injection of neostigmine methylsulfate 
He was partl ontrolled on oral neostigmine bro 
mide, but the optimal effect did not st more thar 

e hour 

It November 1953 wil thie first know! 
onvulsive episode, consisting of loss of conscious- 
ness, stiffening of muscle and frothing at the 
mouth An electroencephalogram — subsequenth; 
showed spike-and-wave  pattert He had four 
idditional similar seizures in the next few months 

On April 4. 1954, he was admitted to the Babies 
Hospital for tonsillits The weakness was un 
changed and was limited to extraocular and facial 
uscles \ second electroencephal grat showed a 
focal abnormality in the right occipital region 

Subsequently he has been treated with pyrido 
tivmine instead of neostigmine, with better results 
fe has had no additional seizures as far as knowr 

t no kin ticonvulsant drugs 


Relation of Myasthenia Gravis 
and Epilepsy 


\ll eight patients had well-documented 
myasthenia gravis. All had, at one time or 
another, ptosis, 


dysarthria. and most of them also had 


diplopia, dysphagia, and 
episodes of dyspnea. The symptoms in all 
cases were, at least initially, relieved by 
neostigmine and other related drugs. Vive 
died in) myasthenic crises, between six 
months and sixteen years after onset of 
mvasthenia gravis. Three patients are still 
alive; two are in partial remission, and one 
patient has not been followed 

All eight patients had grand mal epilepsy, 
generalized convulsions with tonic 
clonic seizures. The frequency of seizures 
varied greatly. One had a single convulsion. 
Three had as many as 12 seizures a year, 
with marked reduction in frequency follow 
ing diphenylhydantoin therapy in two. The 
others had sporadic seizures in bouts, at 
irregular intervals. Two patients (Cases 1 
and 4) had psychomotor attacks in addition. 
One of these two (Case 4) had up to 30 


et al 


attacks per day in spite of intensive treat- 
ment with a variety of anticonvulsant drugs. 
She also had focal motor seizures on either 
side without loss of consciousness and 
episodic arrest of speech. 

It is easier to obtain a precise date of 
onset for seizures than one for the onset 
of myasthenia gravis. In two cases, however, 
both diseases seem to have begun at about 
the same time ( Cases 2 and 6). In five cases 
epilepsy preceded the onset of myasthenia 


gravis by many years (Cases 1, 2, 4, 5, 
and 7). In the last (Case 8) myasthenia was 
probably present at birth, while the first 
seizure occurred at the age of 4 years. 
None of the patients presented definite 
clinical evidence of organic brain disease 
Mild symmetrical dilatation of the lateral 
ventricles was demonstrated by pneumo- 
encephalography in one instance (Case 1). 
One patient had recovered from apparently 
uncomplicated measles when the seizures 
started. Another had a history of head 
injury with transient loss of consciousness 
17 years prior to onset of seizures. One 
patient had a family history of seizures and 
verified multiple sclerosis (Case 3). On 
three of the patients who died autopsies 
were performed. The brain in two cases 


was essentially normal. 


Electroencephalographic Findings 


Iclectroencephalograms were performed in 
all cases. Six patients had normal records 
or only minor irregularities. One patient had 
moderately abnormal records on five occa 
sions but no evidence of paroxysmal dis- 
charges, awake or during sleep. The last 
patient, a child of 5 years (Case 8), had 
spike-and-wave groups on one occasion and 
had, in addition, a persistent slow-wave focus 
over the right occipital pole. 


Relation of Seizures to the Therapy 
for Myasthenia Gravis 

Drugs used in the treatment of myasthenia 

gravis might conceivably have ‘an unfavor 

able effect on the seizure threshold in pa- 

tients subject to convulsions or might even 
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in themselves cause seizures in nonepileptic 
patients. It is therefore necessary to analyze 
the effects of antimyasthenic compounds in 
this respect. 

Five patients had seizures before the onset 
of myasthenia. Others had seizures during 
remission from myasthenia gravis, when they 
did not require neostigmine. The myasthenia 
of all patients was originally treated with 
neostigmine; some were later changed to 
pyridostigmine (Mestinon). There was no 
evident etiological relationship between treat 
ment with these drugs and the nature of 
frequency of the seizures. 

Two patients (Cases 4 
treated for short periods with corticotropin, 


and 5) were 
a substance considered to cause seizures in 
some instances. Patient 4 had many seizures 
daily, uncontrolled by various combinations 
of anticonvulsant drugs, prior to cortico 
tropin therapy, and had the same number 
and types of seizures during and after this 
therapy. Patient 5, 
sporadic seizures, had none during the short 


who was subject to 
period of corticotropin therapy. The same 
two patients at another time were placed on 
octamethylpyrophosphoramide = (OMPA), 
without any effect on the frequency of the 
attacks. Patient 3 OMPA for 
several without a Patient 


received 
months seizure. 
2 had two generalized convulsions while on 


OMPA He 
neostigmine instead of OMPA and had ad 


treatment. was placed on 
ditional seizures severa! weeks later 

It might be argued that anoxia is a cause 
of seizures, especially in patients in respira 
tory crises or with inadequately regulated 
artificial respiration. None of our patients, 
however, had seizures limited to this situa 
tion. 

Two patients had thymectomies with no 


apparent effect on the seizures 


Comment 


The coexistence of convulsions and 
myasthenia gravis in 8&8 of 180 patients is 
almost 10 times that to be expected on the 
basis of chance alone. This, together with 


the absence of any other obvious cause of 
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seizures, naturally raises the question as to 
whether some metabolic disturbance related 
to that of myasthenia gravis is playing a 
part in the occurrence of seizures in these 
The fact that 

had normal, or 
electroencephalograms makes this question 


patients. six of the eight 


patients nearly normal, 


more meaningful. 

IXven if there is a significant relationship 
between myasthenia and convulsive disor 
difficult 
should 


ders, it is to explain this 


The 


acetylcholine in the transmission of impulses 


association occur. role of 
at both the neuromuscular junction and the 
central synapse has been a focal point of 
investigations of the pathogenesis of both 
disorders. However, the roles assigned to 
acetylcholine in. these syndromes are op 
posite. 


that the 


In epilepsy there is some evidence 


seizure mechanism may involve 
excessive activity of acetylcholine.2:*.7-% 13 In 
myasthenia, on the other hand, evidence 
favors the view that the acetylcholine system 
is impeded, either through deficient produc 
substance or defective 


tion of transmitter 


response of the end plate."” It is therefore 
difficult, on the basis of apparently mutually 
exclusive theories, to formulate a unitary 
hypothesis to explain the occurrence of both 
syndromes in the same patient. Much re 


mains to be learned about acetylcholine 


metabolism in these disorders, however, and 
other possible metabolic alterations have to 


be elucidated. 


Summary 


In a group of 180 patients suffering from 
well-documented myasthenia gravis, & had, 
This 


incidence is much higher than would be 


addition, epileptic convulsions 
expected on the basis of chance alone. In 
five of these cases the seizures antedated the 
onset of myasthenia gravis by years 

The both 


are analyzed, and an attempt is made to 


clinical aspects of disorders 
correlate the findings in the hope of estab 
lishing common factors that might explain 


the coexistence of the two illnesses. 
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Neither this analysis nor a consideration 


of the role of acetylcholine led to a satis- 


factory explanation of this association. 


Presbyterian Hospital, 622 W. 168th St. (32) 
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Tumors of the Basal Ganglia 


Their Surgical Treatment 


CONSTANTIN ARSENI, M.D., Bucharest, Rumania 


In the medical literature there are up to 
the present no data available concerning the 
excision of primary tumors of the basal 
ganglia. We wish to record our experience 
with radical excision of some of these tu 
mors, Which was performed because pallia 
tive operations (decompressions) did not 


vield satisfactory results. 


Pathological Anatomy 


Primary tumors of the basal ganglia may 
have their starting point in the thalamus. 
the nucleus caudatus, or the nucleus lenticu 
laris. Those starting in the thalamus are 
the most frequent. 

Thalamic tumors are mostly intrinsic tu 


mors of neuroglial origin. They are likely 
to arise in any part of the thalamus, but 
usually they appear to have had origin in 
the subependymal laver of neuroglia. There 


is a relation between the structure of the 
subependymal laver of the third ventricle 
and that of the tumors which occur in this 
area and invade the basal ganglia (Opalsky) 
The subependymal laver of the neuroglia is 
more prominent over the thalamus. [It is 
less pronounced in the region of the tuber, 
at that level cells, 
which form a real layer only in places. This 


may partly account for the greater incidence 


ce msisting of isolated 


of primary gliomas arising in the region of 
the thalamus. 
The 


bands of white matter related to the thala 


internal capsule and other dense 
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Well-delimited 


mus afford a certain degree Of Teststance 


to the spread of the tumor, so that a tumor 
primarily growing in the thalamus remains 
limits for 


in well-marked a relatively long 


time (lig. 1) and thus is sometimes favor 


able for successful operation. In later 


stage, these tumors become progressively 
invasive, but generally they do not extend 


toward the tuber (Smyth and Stern). 


Clinical Features 
The 


ganglia require only brief description. In 


symptoms of .tumors of the basal 
many cases voluminous thalamic tumors fail 
to induce a classic thalamic syndrome in the 
patient. This appears only in cases in which 
the neoplasm has its starting point in the 
and is destructive 


ventrolateral nucleus 


rather than infiltrative. Usually, tumors 
situated in the central part of the thalamus 
induce—-in the first their 


do not stage of 


evolution at least—any disturbances of sen 
sitivity, but they may sometimes produce 
a slight hemiparesis or cerebellar or pupil 
lary disorder (the sign of Argyll Robertson) 
In summary, the clinical symptoms of thal 
amic tumors can be divided into two large 
groups, according to the part of the thala 
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the 
changes occur. 


mus where most striking anatomical 


1. The tumors originating in the ventro- 
lateral nucleus are usually inaccessible. They 
produce marked neurological disturbances 
(the thalamic syndrome of Dejerine and 
Roussy), as in the following case 


\ 56-year-old man entered the hospital for 


hurning sensation, a feeling of numbness, and 
motor weakness of the right half of the ] ody. The 
ilIness started two months earlier, with con 


tinuous burning sensation in the right half of the 


right hand. Two weeks later he 


lace and in the 


observed weakness of his right Some 


wt T mi 


days later the burning sensation spread over the 


entire right half of the hody, ind a feeling of 


numbness appeared in addition. Three weeks he 


lore he entered the hospital the motor weakness 


the bod 


had spread over the whole right half of 


Visceral examination was entirely negative. Neuro 
logical examination dis losed motor weakness jj 
the right limbs and the right side of the ce, witl 
an increase of the deep reflexes, a decrease of 
thdominal reflexes, and a positive Babinski sign 
on the same side. There were right superficial 
ind deep hemihypesthesia and right astereounosis 
"he patient felt a painful sensatios when any 
ontact was made witl large area of the right 
half of the The removal of his pajamas 
was painful. The feeling of continuous burning 
was still present. He had_ bilateral papilledema 
On psychiatric examination only a reduction of 


memory and initiative was found 

\n anteroposterior — ventriculogray revealed 
moderate internal hydrocephalus, as well as 
filling defect of the anterior part of the left lat 
eral ventricle. The lateral view showed an upward 
displacement of the left lateral ventricle and ar 
outline of the tumor 

Under local anesthesia, a left frontal osteoplastic 
Hap was made. After entering the lateral ventricle, 
t tumor of the head of the caudate nucleus, whicl 
was also invading the thalamus. was disclosed. The 
tumor was brownish, had a lardaceous ippearance, 
nd was very hemorrhagic Fragments of it 
(7 gm ) were extirpated 


During the operation the patient became drowsy, 


and after eight during which he 


he died 


disc losed a 


days, remained 


always stuporous, 


Necropsy tumor of the basal 


that it 


left 


ganglia Mi roscopic examination 


showed 
was a ghoblastoma 


2. The tumors invading the dorsomedian 
This 
the 


sympto 


(medial) nucleus are more accessible, 


nucleus has well-known relations with 


areas of psychic activity, and the 


matology includes — mental disturbances, 


Arseni 


which are often of the type of dementia 
paralytica. 

Among the 50 cases of primary tumors 
of basal ganglia which we recorded during 
2000 surgical interventions performed for 
brain (1935-1955), 
there were 36 tumors of the thalamus (30 
unilateral—15 right, 15 left—and 6 bilat- 


eral), 4 tumors of the nucleus caudatus, and 


tumors in 20 years 


10 tumors situated in the nucleus caudatus, 
the nucleus lenticularis, and the thalamus. 
The patients included 34 men and 16 
women. They belonged to the following 
age groups: 0 to 10 years, 2; 11 to 20 years, 
6; 21 to 30 years, 13: 31 to 40 years, 10; 
41 to 50 years, 9: 
over 60 years, 2 


51 to 60 vears, 8, and 


The time elapsed between onset of clinical 
symptoms and admission to hospital in nine 


was less than one month (in one case 
In 25 Cc 


CASES 
only a week) ases, it was 6 months: 
in 8 cases, less than 1 year, and in 7 cases. 
more than 1 year (1 of them had a course 
of 2 vears; l, of 7 


and 


cases had an 


vears: 1, of 10 vears, 


as long as 15 vears). One of the 


acute onset 

The following clinical 
These 

? 


cranial hypertension in 68% of cases (34 


symptoms were 


recorded were symptoms of intra 


out of 50). In 66% (33) of the cases there 
Was slight hemiparesis without contracture. 
due to involvement of the internal capsule. 
Sometimes only facial paresis of central 
type was to be noted. In only one of the 
cases did marked hemiplegia develop. Py 
ramidal symptoms were more frequently 
due to tumors situated in the central part of 
the thalamus in the initial stage, without any 
disturbances of sensitivity. In 430% of our 
patients we noted epilepsy, 40% of whom 
had 60% 


generalized fits. 


focal seizures, while developed 
We also recorded epilepsy 
of the posterior diencephalic type, described 
by Morsier. We found psychic disturbances 
in 70% (35) of the cases, as compared 
with 83% of the patients of Smyth and 
Stern. consist in a 


These disturbances 


lability of attention, lack of initiative, am 
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nesia, and confusional phenomena, as in the 
following case. 

A 21-year-old man was referred to our clink 
from a neurological clinic for left hemiparesis, left 


hemihypesthesia, and psychic disturbances. The 
illness started four months earlier with slowly 
progressive left hemiparesis. Decause of his psy 
chic disturbances, he was unable to give other 
details. Visceral examination disclosed no signifi- 
cant abnormality. Neurological examination —re- 


vealed a moderate motor weakness, as well as an 
increase of the deep reflexes, a decrease of the 
abdominal reflexes, and a positive Babinski sign, 


all on the left side. There was a slight degree 
of wasting in the muscles of the left hand. He 
had hemihypesthesia for touch and pinprick on the 
left. He sphincters 
Ophthalmoscopic examination was negative, T’sy 


chiatric 


was unable to control his 


examination showed indifference © and 
apathy, with no initiative or power of introspection 
Memory was deficient. He 
slowly; and when asked if he was aware that he 
urinated in his bed, he smiled and after 


answered that he 


very answered only 
a period 
was not 

Ventriculography showed on the anteroposterior 
view an internal hydrocephalus, with a filling de 
fect of the floor of the body of the right lateral 
ventricle 
dilated, 


The tip of the temporal horn was much 
so that it could be seen through the orbit 


The third ventricle was not filled. On lateral view. 


a filling defect of the body of the right lateral 
ventricle could be seen to outline a thalamic tumor 

Under local anesthesia, a right frontal osteo 
plastic flap was made. The lateral ventricle was 


entered through the frontal lobe. A brownish-grav 


hemorrhagic 


tumor was disclosed in the right 
thalamus and Was partially ablated \fter the 
operation the patient became hemiplegic and 


drowsy 
weeks 


He did not recover and died within three 


Microscopic examination showed that the tumor 
was a ghoblastoma 


With bilateral thalamic tumor. marked 
dementia, hypersomnia, and a_ bilateral 
grasping reflex appeared. The cause of 


these psychic disturbances was not clear. 
Compression of the gray and white matter 
as a result of hydrocephalus could induce a 
decrease of psychic activities but was not 
marked in thalamic tumors associated with 
severe psychic disturbances. Moreover, 
there may be no psychic troubles in the 
marked hydrocephalus induced by tumors 
of the posterior fossa. We that 
the interrelation of the 
nucleus dorsomedialis of the thalamus and 


assulle 
disturbance in 
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the frontal cortex is more likely to cause 
the psychic disorders related to thalamic 
tumors. 

The thalamic syndrome was seldom re 
12% 


whereas Smyth and Stern found it in 


corded in our series—in of our cases 
only 

16.56 of their cases. Even when the ven 
tral and lateral nuclei were destroyed, the 
thalamic syndrome was seldom complete. 
In one of our cases the patient had a feel 
ing of burning in one leg as the first symp 
tom, which lasted for one year. In another 
case there was pain on one side of the 
abdomen. Such pam was usually violent, 
and a feeling of burning might be contin 
uous or might appear in attacks, which were 
not improved by the usual therapy. [In one 
of the Smyth and Stern cases there was an 
unpleasant cold feeling in the elbow and the 
shoulder, and in this case the ventral and 
lateral nuclei were destroyed. In 200-7 of 
our cases such disturbances of sensitivity 
were recorded, as in the following case. 

\ 17-year-old youth entered the hospital com 
plaining of motor weakness and a feeling of numb 
ness of the left half of the The 
started three months earlier with bouts of vomiting 
Soon 


body illne ss 


afterward, slowly progressive motor weak 


ness and a feeling of numbness appeared im the 


left half of the body. Visceral examination was 


negative, and neurological examination disclosed 
left hemiparesis with an increase of the deep re 
flexes and a positive Babinski sign. The patient 
presented also a left hemihypesthesia for both 
superficial and deep sensations and left astereog 
nosis. The optic papillae were slightly blurred 
Psychic examination revealed no pathological 


features 


An anteroposterior ventriculogram showed 


hydrocephalus without lateral displacement of the 


ventricular system. There was a filling defect of 


the right frontal horn. On the lateral view t 


tumor was seen to be outlined by the filling defect 


Under local anesthesia, a right frontal osteo 
plastic Hap was made. On entering the lateral 
ventricle, a pale, firm, grayish, relatively well 
delimited tumor was found in the anterior two 


thalamus \ 


was made. The 


thirds of the complete macroscopic 


extirpation weight of the 


tumor 


was 22 gm. Microscopic examination showed that 


it was an oligodendroglioma 


\fter the operation the hemiparesis was more 


accentuated, but after six months only discrete 


motor weakness remained, as well as the hemi- 
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hypesthesia and astereognosia. N-ray treatment 


was not giver 


These disturbances of sensitivity might 


be of the superficial type (tactile and ther 
mal sensitivity), but disturbances of deep 
sensation were especially pronounced, asso 
with Cerebellar dis 


ciated astereognosis 


orders were caused by disturbance in the 


functions of the cerebellar-rubrothalamn 


system, ataxia and being 
noted in 48% 


orders were slight and vague 


hemiasynergia 
of the cases. Vestibular dis 

Induction of 
nystagmus was normal because of the in 
tegrity of the primary reflex are ( Aubry) 
The Argyll Robertson pupil and paralysis 
of upward gaze are recorded in tumors situ 
ated in the medial part of the thalamus, but 
we found them in only 6 of our cases 
had the 


Argyll Robertson signs ) 


(three of the cases Parinaud and 
The presence of 
the Argyll Robertson phenomenon may lead 
to an erroneous diagnosis of neurosyphilis, 
particularly im cases where it is associated 
with psychic symptoms similar to those of 
dementia hemi 


paralytica Homonymous 


anopsia was noted in 10 cases. The optic 


(32). In 
disks: im 13 


there was papilledema; in 15, florid papil 


fundi were normal in 16 cases 


28 cases there were blurred 


lary stasis. In five cases a secondary opti 
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Fig. 2 
interventricular 
Inlateral 
of the 
The third 
tumor of the head of the caudate 
on the right 


Anteroposterior ventriculogram. The 
septum is not displaced. Moderate 
frontal hydrocephalus. The inferior part 
right frontal horn shows a filling defect 
ventricle is displaced to the left. Diag 

nucleus 


NOSIS 


atrophy was disclosed at the opthalmoscopic 


examination. In one of the cases there was 


optic atrophy of the primary type. Among 


our cases with thalamic tumors, there was 


one with an adiposogenital syndrome 


(through compression of the hypothalamus ) 
one with a pseudobulbar syndrome, and one 
case ( a child) with generalized osteophytes, 
gynecomastia, and macrogenitosomia, 


Involuntary movements (choreoathetosis, 


myoclonus, or Parkinson-like movements ) 


Fig. 3 Lateral ven 
iriculogram. The lateral 
ventricle opposite the tu 
mor is hydrocephalic. The 
ipsilateral ventricle is dis 
placed by the tumor 
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and alterations of the muscle tonus ( rigid- 
ity), presumably due to tumor involvement 
of the basal ganglia, or extrapyramidal sys 
tem, were recorded in only 10 of our 


Cases. 


Pathological Anatomy 


In our series, we recorded 15 astrocyto 
mas, 13 glioblastomas, 15 spongioblastomas, 


? 


2 oligodendrogliomas, 1 nonclassified gli 


oma, and 4 tuberculomas. 


Radiological Features 


Simple radiography of the skull showed 
signs of intracranial hypertension in 70 
of the cases. 

Ventriculography, to show the localization 
of the tumor, was performed in all cases 
The ventriculographic features of tumors 

The 


line of the ventricular septum is not, or is 


of the basal ganglia are as follows 
only very slightly, displaced (Fig. 2). In 
the anteroposterior view, there appears en 
largement of the tip of the temporal horn of 
the lateral ventricle, which is the reason for 
its bulging close to the orbit (Fig. 3). In 
the posteroanterior view there may appear 
to be an enormous supraorbital cyst, as 
noted by Schlesinger. The absence of filling 
of the third ventricle and of the descending 
part of the temporal horn is characteristic 
of tumors growing in the basal ganglia. 
Radiographs taken laterally may indicate 
very precisely the site of the tumor, by the 
ventricular filling defect the 
radiographs taken in the anterior and lateral 


(big, 3). On 


positions, a marked hydrocephalus of the 
ventricle of the side opposite the tumor is 
seen. 

Positive diagnosis of tumor of the basal 
ganglia was made on the basis of neuro 
logical findings in 84 of cases 


and was 


confirmed by ventriculography 


Treatment of Tumors of Basal Ganglia 


Because of their topographical position 


and of the important centers in this area, 


tumors situated at the level of the basal 
ganglia have hitherto not been operated 
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upon. Up to the present, the therapy has 
consisted in most cases of dehydration and 
x-irradiation after subtemporal decompres 
sion or after a decompressive frontal flap 
X-ray 


proved effective for brain tumors localized 


has been made. therapy has not 
in the basal ganglia because of the type of 
such neoplasms, which are mostly astro 
cytomas, oligodendrogliomas, spongioblasto 
mas, and globlastomas, tumors which are 
more or less x-ray-resistant, or tuberculo 
Of 50 patients admitted between 1935 
1955 to the 


Hospital No. 9 of Bucharest, 10 died during 


nas 


and Neurosurgical Clinic of 
the first days of hospitalization, before be 
Ing operated upon, because of their precari 
ous general condition; 27 were subject to 
palliative intervention (subtemporal decom 
pression in 15 cases, decompressive frontal 
Hap in 12), followed by x-ray therapy. All 


the 27 died within a few months. Similar 


results are recorded in the literature. 
Considering these unfavorable results, we 
decided to perform radical excision im such 
cases. We have operated upon 13 tumors of 
the basal ganglia. Nine of our patients are 
alive and four of them have died, i. e.. an 
We have 


? 


Zz of 


operative mortality of 30 
ated 10. thalamn 
and l 


four 


upon tumors, the 


caudate nucleus, diffuse. Of the 


thalamic tumors, were tuberculomas 
and six gliomas (two globlastomas, three 
astrocytomas, and one oligodendroglioma ); 
four patients died (two with tuberculomas 
and two with ghoblastoma), and six are 
with tuberculomas, three with 


alive (two 


astrocytomas, and one with oligodendrogli 
oma) and in good condition, having been 
operated on in 1949, 1950, 1952, 1954, and 
1955 (two cases) respectively. One of the 
two patients with tuberculoma (25 


1954, 


slight hemiparesis; one of the patients op 


gm.), 


operated upon in remained with a 
erated upon in 1952 had for one year after 
the operation a marked hemiplegia with a 
thalamic syndrome and an aphasia which 
subsided partly, leaving a rather pronounced 


hemiplegia, without aphasia. The thalamic 


Lol, 80, July, 1958 


BASAL 


GANGLIA TUMORS 


pain also subsided, and the patient has now 
resumed work 

One patient with oligodendroglioma (22 
gm.) and one with astrocytoma (37 gm.), 
both operated upon in 1950, are in a good 
had 


which 


condition; — they developed marked 


hemiparesis, improved after six 


months, leaving but a_ slight degree of 
paresis. No postoperative x-ray therapy was 
administered. In one patient with cystic as 
trocytoma, operated upon 18 months prior 
to the time of writing, only a contralateral 


The 


sche 


increase in reflexes remains 


deep 
patient feels well, is able to go to 
and shows no further psychic disturbances 
In another case, a partial excision of cystic 
astrocytoma of the thalamus on the left side 
months this 


report; the patient, however, has a rather 


was performed six prior to 
evident hemiplegia (which was present be 
but he is able to walk 
The two latter patients received x ray treat 


fore the operation ), 
ment in addition 

Two patients with tumors of the head of 
both 
and 


caudatus, 
1949 
perfect health and display no neurological 


the nucleus astrocytomas, 


operated upon in 1950, are in 
or psychic symptoms whatsoever, although 


before operation they had hemiparesis and 


Figure 4 


Arseni 


significant psychic disturbances. None of 
these received postoperative x-ray therapy. 

The case history of one of them follows. 

\ 30-year-old man entered the hospital because 
of headache and motor weakness in the left half 
The illness began two months earlier 
headache. A few 
served the appearance of slowly progressive motor 
half of the body. He 
not able to give other details of the 
Visceral 


neurological 


of the body 


with days later the patient ob 


weakness in the left was 


evolution of 


his illness examination was entirely 


negative. On examination, discrete 


weakness in the left side of the face and 
the left limbs, 


flexes of the same 


motor 
as well an increase in the deep re 


side, was observed. There was 


papilledema in the right eye. He had no other 


neurological disturbances. On psychic examination 


the patient was apathetic and indifferent and did 


not seem to be aware of the questions put by the 


physician. Sometimes one had the impression that 


he was not even aware that there was somebod) 


else in the room. Memory greatly impaired 


Was 


Ventriculography showed in the anteroposterior 


view a moderate hydrocephalus of bot! frontal 
horns witl filling defect of the anterior and 
inferior portions of the right frontal horn. The 


interventricular septum was not displaced, but the 
third ventricle was pushed to the left. On the lateral 
view, an encroachment on the anterior and inferior 


portions of the right frontal horn was seen, as 


well as moderate internal hydrocephalus 

Under local anesthesia, a right frontal osteo 
plastic flay was made and the lateral ventricle 
entered \ tumor of the head of the caudate 


Figure 5 
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; 

y 

Figs. 4 and 5.—Drawings showing the zone in A i 
vaded by the tumor, which was extirpated e \\ 
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Was macroscopically en 


Its weight was 22 gm. 


nucleus was found and 


tirely removed Micr« scopic 


examination showed that it was an astrocytoma of 
the protoplasmic type 
After a stormy postoperative course, the patient 


recovered rapidly. He was last seen three and a 


half years after operation, having no neurological 


sequelae or psychic disturbances. He was working 


in a factory 

We also present details of the other case, 
in which the tumor was more diffuse. 

\ 14-year-old youth entered the clinic complain 


ing of headaches, nausea, and bouts of vomiting, 


as well as ptosis of the left evelid. Five months 


before entering the hospital he began to have 


houts of vomiting, headache, and nausea, whicl 


lasted for a day and appeared at intervals of three 


to four weeks. Three months later ptosis of the 


left eyelid, as well as disturbances of memory, 


appeared. Just before entering the clinic, he had 
an akinetic fit and began to present a static tremor 
of both hands. Visceral examination was negative 
Neurological examination disclosed an increase in 
the deep reflexes and 


Oppenheim’s sign on the 


right side. A static tremor was seen in both hands. 


especially on the left. In addition, he presente: 
ptosis of the left eyelid, left internal squint, and 
bilaterally choked disk 


turbance of 
] 


There was moderate dis 
memory 


Ventriculography showed in the anteroposterior 


view an internal hydrocephalus and a filling defect 


in the frontal horn of the left lateral ventricle. 


which was also displaced upward. In lateral view 


the body of the left lateral ventricle was alse 


seen to be displaced upward 


Under local anesthesia, a left trontal ostec 


plastic flap was made, and, after entering the 


lateral ventricle, a grayish, pale, firm tumor was 
found in the head of the caudate nucleus and the 


(Figs. 4 


entirely 


interior half of the thalamus and 5) 


The 


(25 gm.) 


tumor was ablated 
that 


astrocytoma of the protoplasmic type 


macroscopically 
Microscopic examination showed 
it Was al 

These cases suggest a new therapeutic 
approach to tumors of the basal ganglia, 
which were formerly believed to be always 


fatal. 
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In patients with the less malignant tumors 
of the ventricular parts of the basal ganglia 
there are few sequelae of excision of the 
neoplasm, owing to the fact that neoplastic 
cells frequently dissociate thalamic structure 
without altering its components. Anatom 
ical and functional integrity may be pre 
served for a long time. This accounts for 
cases Of well-delimited gliomas or tubercu 
mild disability re 

The 


operation may be quite satisfactory in such 


lomas in which only 


mained after excision. results of 
cases. After operation some of the symp 
toms continue to improve for several (6 to 
12) months, indicating that some of the lost 
function may be compensated, especially in 
children or adolescents 


When 


pression has 


long continued and severe com 


been present, more serious 


destruction of the thalamus may ensue, 


leading to unsatisfactory surgical results, 
besides providing serious immediate opera 
tive risks, 
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Electrical Activity of the Hippocampus of Patients 


with Temporal Lobe Epilepsy 


F. KAJTOR, M.D.; J. HULLAY, M.D.; L. FARAGO, M.D., and K. HABERLAND, M.D., Debrecen, Hungary 


Introduction 

The electrical activity of the hippocampus 
and related structures in animals has been 
extensively investigated im recent years. 
Certain studies have shown that the hippo 
campus has a relatively lower threshold for 
local and propagated seizure discharges than 
the isocortex. Further, a high tendency of 
background electrical activity of the hippo 
toward 
The 


reviewed — by 


campus synchronization has been 


literature has been 
Cadilhac,* 


Kecently, electrophysiological 


found. pertinent 


Kaada,! and 


Creutzfeldt.* 
observations have been made on the intra 


ventricular surface of the cornu ammonis 


in epileptic patients. Vassouant and his 


associates ** have analyzed the after-dis 


charges of the cornu ammonis induced by 
cases the 


electrical stimulation in 14 


course of hemispherectomy or temporal 


lobectomy. Later, they reported on hippo 


campal corticography in the waking. state 


and related the results to the histological 
findings in four epileptic patients treated 
Kellaway '® made 


recordings from the scalp and the hippo 


by hemispherectomy.** 
campal region, using chronic depth elec 
trodes in two patients with temporal lobe 
epilepsy. He found massive repetitive 
spike and sharp wave discharges or almost 
continuous abnormal activity in the depth 
of the hippocampus during the waking state. 
that 


spikes and sharp waves could be activated 


Our earlier observations showed 


easily by hexobarbital N. (Tevipal) anes 


Recorded for publication June 25, 1957 
Department of Neurology, University of Debre 
cen Medical School 
Delivered at the First International Congress of 
Czechoslovakian Neurologists, Jesenik-Lazné, Oct 


10, 1956 


lobe 


resection or 


thesia in with 


14,15 


patients temporal 


epilepsy. Temporal pole 


lobectomy was carried out after electrical 
than 50 


stimulation of the lobe in 


more 
CASES. In seven patients sclerosis of the 
cornu ammonis was found on histological 
of the patients stated that their first attacks 
appeared at 


examination of the excised material.® 


night during sleep. Conse- 


quently, it was supposed that hexobarbital 
anesthesia might activate the hippocampal 


spike discharges in man. Direct electro- 


graphic explorations on the human 
barbiturate 
(hexobarbital ) sleep seemed to be justified 


by lack of 


hippocampal surface during 


such observations in cases of 


temporal lobe epilepsy. 


Methods and Material 


Ihree temale and three male with 


electroencephalographic evidence of 


patients 
clinical and 


temporal lobe epilepsy were explored electro- 


graphically in the course of surgical 


Operations were indicated because of 


therapy 
unsuccessful 
medical treatment 


LEG eight- 
channel amplifier before and after temporal pole 


records were obtained with an 


resection with removal of the uncus and anterior 
hippocampus together, in the 
ditferent 


resting state, and 


under levels of hexobarbital anesthesia 


The bipolar technique was used except in one case, 
in which monopolar leads were taken with Gold- 


mans average electrode. Sensory, motor. and 


speech areas were carefully mapped 


Flexible stainless-steel 
electrodes were placed directly upon the upper bank 


out, using 


thyratron — stimulation 


of the Sylvian fissure and on the anterfor and 
posterior central, third frontal, and third and first 
temporal convolutions. Corticograms were re- 
corded from the hippocampal and neocortical areas 


simultaneously, 


In four cases resting corticography was followed 
by an incision of about 25 mm. length along the 


second temporal gyrus anterior to the vein of 


4 
q 
; 
3 


A.M.A 


Labbe. 


incision was widened and kept open by an 


and the inferior horn 


The 


auto 


was opened 


matic retractor. Two electrodes were introduced 


through the openings and placed gently on the tree 
hippocampal surface, one on the pes hippocampi 
and the other about 12 mm. posterior. Care was 
taken to avoid mechanical irritation of the hippo- 
campus because mechanical stimuli, 1. ¢€ 


induce 


, pinpricks, 


might local seizure discharges.” In two 


cases electrodes were attached to the cut surface 
of the hippocampus and white matter above the 
roof of the inferior horn and, in addition, to the 
anterior and posterior parts of the insula following 


resection of 


the temporal pole. Electrodes were 
linked in serial pairs 
Tracings were taken in the waking state and 


during artificial sleep induced by 1-2 gm. of hexo 


barbital sodium given intravenously at a rate of 


25 mg. per 20-15-10 seconds, depending on in- 


dividual sensitivity. The electrical activity of the 
and of the 
almost all 


hippocampus neocortical areas was 


studied in stages of deepening and 


lightening anesthesia. The depth of sleep was de- 


termined by analyzing the sleep waves of the 


frontal, central, and temporal cortices.* The depth 


of anesthesia lessened up to drowsiness spon- 


taneously in two cases. In four cases 


strong 
acoustic and nociceptive stimuli were applied re- 
peatedly 
name loudly 


The patient was stimulated by calling his 
and was irritated by sharp, painful 
strokes on the soles and by pinching the skin for 
about two minutes; this stimulation was given two 
to four times. Effective recordings from the hippo- 
campus lasted 15 to 22 minutes. 

materials excised examined histo 


Brain were 


logically. Serial sections were made in the frontal 
planes, and specirnens were stained by the hema- 
toxylin-eosin, Nissl, and Mallory glia methods 


Results 


1. Waking State—(a) The background 
electrical activity of the hippocampus was 
characterized in all cases by slow rhythms 
with differing morphology and with a volt- 
age varying from 100nv to 300nv. The pre- 
dominant frequencies belonged to the theta 
and delta 
with faster alpha rhythms. A 


bands, sometimes intermingled 


few short 
runs of regular sinusoidal theta waves ap- 
peared in one case; however, this patient, 
although able to cooperate, tended to doze 
because of the hexobarbital given for crani- 
the 
rhythms was observed also in Case 1. 


slow 
Slow 


waves occurred almost continuously in four 


otomy. Some regularity of 


26 


ARCHIVES 


NEUROLOGY AND PSYCHIATR) 


cases. Kandom slow and sharp waves were 
separated by flat phases and sometimes by 
short, low alpha runs, as in Case 2. 

(b) Spontaneous spikes and sharp waves 
were obtained from the undamaged hippo 
campus in three patients. Single negative 
and positive discharges of 100uv to 250p, 
appeared in Cases 1 and 2; these were usu 
the 
temporal cortex. These hippocampal spikes 


ally asynchronous, with spikes from 
displayed a similarity to those observed in 
Cases 3 and 4 of Passouant et al.** In one 
of our cases (Case 3), however, only low, 
sharp waves occurred in the hippocampus, 
synchronous with high temporal spikes: 
thus, hippocampal waves seemed to be con 
ducted potentials. No seizure discharge was 
found in the two cases in which hippocam- 
pal tracings were obtained only after pole 
the 
hippocampus proved to be absent in the 


resection. Convulsive activity from 
last case, since the pole and inferomedial 
part of the temporal lobe were infiltrated by 
an oligodendroglioma, which destroyed hip- 
pocampal cell layers completely. However, 
many spikes were recorded from the first 
and second temporal gyri anterior to the 


Labbe. 
2. Effect of Various Kinds of Activation 


(a) 


vein of 


Hexobarbital anesthesia was used in 
all the cases. Original background activity of 
the 
deepening anesthesia except for a short in- 


the hippocampus was depressed by 


itial phase of increase. However, a new 
synchronization, with regularized sinusoidal 
waves, appeared at certain levels of sleep 
in all but the one case with oligodendro 
glioma mentioned above. This synchronized 
activity presented chiefly as 5-7-cps frequen- 
there 3-4-cps 


rhythms and also an 8-cps component; a 


cies; besides these were 
predominance of the delta band was found 
in two cases. The first short runs of well- 
shaped slow waves gradually formed longer 
trains, and finally they made up a continu- 
ous sinusoidal rhythm of 200nv to 400yv, 
lasting many seconds, or even almost one 


minute. 
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Hexobarbital synchronization of the hip 
pocampus was. strictly localized and was 
associated with certain stages of sleep; it 
was correlated with movements of the pa 
tient. and sometimes with convulsive ac 
tivity 


This 


from electrodes placed on the hippocampal 


sinusoidal activity was obtained 
surface alone, from the anterior hippocam 
pus before resection of the temporal pole in 
three cases, and from the posterior part 
In 


after pole resection in two Cases. one 


of the last patients, sinusoidal activity was 
-onducted at times into the white matter of 
the roof of the inferior horn, although with 
reduced voltage and with less regularity. 


did 


participate in the hippocampal sleep syn 


Insular and neocortical areas not 
chronization, contrasting sharply with con 
temporaneous sleep activity of the neocortex 
and of the insula 

The relationship between depth of sleep 
and intensity of sinusoidal synchronization 
was carefully analyzed. Light sleep proved 
to be the optimal level for synchronization 
in four cases. Drowsiness and deep sleep 
were accompanied also by some weak theta 
or delta runs (Figs. 2 and 4). Synchroni 
zation culminated during the very deep sleep 
in Case 3, when a rhythm of 3 cps de 
with a_ relatively low voltage 
The 


administration was also of importance, too 


\ el ved, 


(50pv-100pv ). rate of hexobarbital 
rapid injection retarded the hippocampal 
synchronization during deepening of anes 
thesia. The process of spontaneous awaking 
longer, 


allowed the development of more 


continuous, and higher sinusoidal activity 
than did falling asleep. Sensory stimulation 
seemed to have no special influence upon 
the development of sinusoidal waves. 

in Case 2 that powerful 


It was noted 


utomatic movements during light sleep 


were associated with sequences of sinusoidal 
this 


of the head caused artifacts in one of the 


theta waves. In case the movements 


temporal electrodes. It was observed that 
the 
cided 


coin- 
This 


appearance of sinusoidal trains 


with the movement artifacts. 


Kajtor et al- 
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correlation was particularly traced, although 


for only a few seconds, when automatic 
movements started after a restful period. 
The parallelism between movements and 
hippocampal synchronization was proved 
also in the other cases. 

A numerical diminution of the convulsive 
potentials occurred during the maximum 
intensity of hippocampal synchronization in 
three cases ( bigs. 2, 4, The de 
to affect the 


charges from the secondary focus, namely, 


and 6). 


crease seemed mainly dis 
temporal spikes in Case 1 and hippocampal 
in Case 2. This 


thought to be more than a result of the 


ones in relationship was 
depth of anesthesia or a mere coincidence. 
The 


peared in drowsiness, or before awaking, 


trains of sinusoidal waves disap 
and were replaced by short runs of fast 
rhythms concurrently with the desynchroni 
zation of the frontal and central cortices. 
Seizure discharges showed a definite de- 
pendence on depth of sleep. On the one 
hand, deepening of sleep resulted in rare- 
faction of the spikes from the hippocampus 
in two cases and_ their disappearance for 
several minutes. No hippocampal spikes 
the 
light 


during transition 
to 


(Fig. 4) or under very deep sleep 


vuld be rece wrded 


stage from drowsiness sleep in 
Case 2 


in Case 3 (Fig. 6). However, convulsive 
activity was obviously augmented by deep- 
On the other hand, 


when anesthesia started to lighten, the num- 


ening sleep in Case 1. 


ber of spikes began to increase. Discharges 
were multiplied under light anesthesia and 
drowsiness, as compared with the waking 
state. However, convulsive activity dimin- 
ished again in drowsiness or just before 
awaking in certain cases (Figs. 2 and 6). 

The temopral cortex did not in all cases 
respond to hexobarbital injection. In Case 
1 spikes were redoubled during drowsiness 
and light sleep both in progressing and in 
lessening depth of anesthesia. In Case 2 
sleep caused a diminution of the convulsive 
4). Case 3 the 


stage of sleep was accompanied by activa- 


activity (Tig. In initial 


tion of spikes; however, progress in anes- 
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thesia caused a gradual suppression of 
discharges until their complete cessation 
(Fig. 6). 


Detailed diagrams showed a contrast be- 
tween the convulsive activity of the hippo- 
campus and that of the temporal cortex. 
Spikes from the temporal cortex increased 
whereas hip 
On the 
contrary, diminution of temporal discharges 


in deep anesthesia in Case 1, 
pocampal spikes were reduced. 
and an increase of hippocampal spikes oc 
curred during lightening of sleep (Fig. 2). 
Such contrasting patterns appeared in Cases 
2 and 3 (Figs. 4 and 6) exclusively under 
lightening of the sleep, when the hippocam- 


the 


spike activity, without an increase, or even 


pus showed a great intensification of 
with a decrease, of spike activity from the 
temporal cortex. 

(b) Sensory stimulation was employed 
during very deep sleep in two cases and un- 
der deep and light sleep in one case each. 
back 


ground activity, as well as in convulsive 


Stimuli caused obvious changes in 


activity. Trains of sinusoidal waves dis 
appeared from the hippocampus in a short 
time, and the picture gradually became sim- 
Neverthe- 


less, sensory stimulation elicited periods of 


ilar to that of the waking state. 


sinusoidal activity in the flat ground line 
during deep sleep in one case. 

Stimulation, however, exerted a particu 
larly great influence upon the spike and 
sharp wave activity of the hippocampus. 
The number of discharges reached a five- 
fold increase, as compared with the waking 
state, and they gained also a_ significant 
increase in voltage in Case 1 (Fig. 1). The 
hippocampus of Case 3, which showed sharp 
waves conducted from the temporal cortex 
alone in the waking state, developed groups 
of rhythmic positive sharp waves of 2-cps 
frequency after sensory stimulation. These 
waves occurred only in the electrode on the 
posterior hippocampus, and they joined 
eventually in an electrical seizure of more 


Not- 


during 


than 20 seconds’ duration (Fig. 5). 


were reduced 


withstanding, 


they 
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awaking and disappeared completely during 
the last 30 seconds of drowsiness 

On the contrary, spikes of the temporal 
cortex were slightly or even not activated by 
sensory stimulation with the waking: state. 

(c) Electrical stimulation on the hippo 
campal surface was used in the waking state 
only in Case 2 because of technical difficul 
ties. Thyratron stimulation was followed 
by a series of regularized 6-cps waves of 
about two seconds’ duration in the hippo 
campus, and later by a conspicuous amphi 
heation of the background alpha activity 
(big. 3A). This response agrees essentially 
with the rhythmic synchronization induced 
by thyratron stimulation of the hippocam 


pus ot 


man reported on by Passouant 


et 
Illustrative Cases 


Because of the peculiarity of the findings 
described above, it seemed to be of interest 
to present the most illustrative cases 


Cast | A man aged 32, with no family history 


ot epilepsy or nervous disorders and no relevant 


past medical history, had his first epileptic attack 


at might in 1952. It was described as a grand mal 


seizure. Nocturnal fits occurred for two years but 
had been mixed with diurnal ones since 1954 
Neither diurnal nor nocturnal seizures were pre 


ceded by warnings, but they were accompanied by 


complete amnesia. Diurnal 


seizures started with 
staring, paling, and hyperpnea, followed by mastica 
tion Postictal 


night, 


and stereotyped behavior autom 


atisms were noted also at although 


Diphenylhydantoin and methylpheny! 
ethylhydantoin with 


not 
frequently 
barbiturate gave no thera 
peutic results 

Nothing abnormal was detected on neurological 
examination, mm the cerebrospinal fluid, or in the 
rventgenogram of the skull. An air encephalogram 
was normal, 

Electroencephalography 


revealed scanty 


vulsive activity in the resting state and frequent 


con 


spikes in the anterior temporal region on the left 


under hexobarbital anesthesia. Independent spikes 


were picked up rarely from the homologous area 
on the right in hexobarbital sleep 
subjected to May 29, 1956 
(Dr. Hullay). Since operation three seizures have 
occurred during the daytime 


The patient was 
surgical therapy on 
The postoperative 
electroencephalogram showed no convulsive poten 
tials on the left, but some increase of temporal 
spike activity was found on the right under hexo- 
barbital anesthesia 
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Histological study 
cornu ammonis only 
cells in Sommer’s sector (h 
tion in end-plate (Dr. Ha 
regarded as 


cornu ammonis 


1A-1G; 


Figs ase 
1).—In these’ Figures, 
Tas indicates anterior 


superior temporal cortex 
Ha, anterior hippo 
campus; //p, posterior 


hippocampus ; Ca, anterior 
central cortex; Cf 
posterior central cortex ; 


a parietal cortex 


big 1A Hippo an pal 
activity consists chiefly 
of 7-3 cps rhythms, torn 
ing exceptional 
somewhat regularized, 
rare alpha tre 

Negative 
anterior 
Short 


and of 
spikes 
hippo 

beta 


quencies 
irom 

campus 
spindles in central pair 
High slow waves and 
sharp waves from antero 
superior temporal corte 


showed 


berland ) 


at typical picture of 


TEMPORAI 


) and 


Ares Har, 


Har Hp 
CarCp 


abnormality im 


LOBI 


the 


There was loss of pyramidal 
a marked reduc- 
The 


lerosis 


lesion was 


the 


jury of the right temporal region at 
years 
nothing of 
two 


daytime. In 


EPILEPS) 


2.—A had suffered an im- 


the 


CASH man aged 2 


age of 6 
history 


had 


signs, im the 


the revealed 


The 


without 


Otherwise previous 


note first seizure occurred 


vears before, warning 


recent months he had had fits several 


AA, 


}.200 
DAN, 


A NN 


4min. 1g. 


Figs. 1B and 1¢ 
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; Mim denotes effective duration 
of tracings here and on the other Figures 


, without 


HarCp 


4 min 


stops in leading Hexobarbital (Evipal) sodium 
given intravenously at a rate of 25 mg. per 20 
seconds induces an initial increase of hippocampal 
spike activity (1 min.) ; however, deep sleep causes 
flattening of hippocampal background activity and 
rarefaction of spike discharges (4 min.) ; many 
spikes of about 500zv occur contempor aneously in 
the superior temporal electrode. Slow waves in- 
creased also in the central region 


bs-Ca 
= 


1E.—During light 
sleep produced by a 
second gram of hexo 
barbital from the hippo 
campus, there is a scarce 
theta rhythm (75 mun.) ; 
this is more conspicuous 
later (17 min.). Arrow 


AA, 
Ha-Cp 


marks start of sensory 
stimulation 


3 min 


Hor Hp 


Ha- 


Cp 


15 min 


MAY 


Ca-Cp 


V1 pore 
A 


Fig. 1D.—Spontaneous 
lessening of sleep depth 
produces continuous sin 
usoidal 6-8-cps rhythms, 
coming exclusively from 
the anterior hippocampal 
electrode Temporal spike 
activity decreases during 
this stage 


Fig 1} Further 
lightening of anesthesia 
is associated with de 
crease of the sinusoidal 
rhythm, while convulsive 
activity of temporal 
cortex 1s reinforced 


Ha-Hp 
Ho-Cp 
8. min | 
bsto 
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Cp 


hig. 1G A fter 
sory stimulation there are 


only small groups with 
slackened regularity of 
sinusoidal activity fror 
the hippocampus Hippo 
campal discharge are 


multiplied and reach hig! 

while v 
discharges show 
change 


voltage, temporal 


little 


21min 


stimuli 
dee } } 
~ 
Bleep | 
light 
8 e 
i 
drowsiness 
waking 
state 
tt 5 10 f 15 20 min 
stop stop 
5+1 min 9 pin 
Fig. 2—Numerical changes of the convulsive potentials produced by different levels of 
anesthesia and by sensory stimulation in hippocampus and temporal cortex. E=1 gm. of 
hexobarbital (Evipal) sodium given at a rate of 25 mg. per 20 seconds; dark rectangles 


indicate discharges 
cortex: One 
trasting patterns of hippocampus and 
stimulation increases by fivefold 
as compared with the waking 
chronization, being most 


trom hippocampus ; 


State 


accompanied by a minimum intensity of 


times, not only during the day but also at night 
Seizures were initiated by loss of consciousness, 
followed by mastication and automatism, and oc- 
There was 


casionally by a generalized convulsion 


total amnesia for all seizures. Drug therapy was 
without success 

Examination revealed moderate deterioration of 
psychic functions and a considerable dilatation of 
the right temporal horn in the air encephalogram 

EEG tracings showed a great number of spikes 
from the middle external temporal and the infero- 
medial right 


surface on the under hexobarbital 


Kajtor et al 


hollow 
square millimeter of the diagram equals one spike or sharp wave. Note con- 
temporal 
the number of hippocampal discharges during drowsiness 
Sinusoidal 
prominent in light sleep 


rectangles, discharges from temporal neo- 


cortex during sleep activation. Sensory 


waves show degree of hippocampal syn- 
Full development of synchronization is 


temporal convulsive activity (eight minutes) 


anesthesia; deep sleep proved to be the most suit- 
able level for spike Some 
convulsive discharges were also seen in the left 


analyzing activity 
anterior temporal region when the patient was 
coming out of sleep 

Temporal pole resection was carried out along 
the anastomotic vein of Labbé on July 5, 1956 (Dr 
Farago). A cortical scar of bean size was excised 


from the first and second temporal 


posterior to the anastomotic vein 


gyri just 


Brain tissue examined did not include the hippo- 
campal formation because of its removal by suction 


31 


| 

“has | 
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bh sec}. 


\- 


HarCo 


ye 
CorCp 
4. min 


big. 3B.—Hexobarbital (Evipal) sodium, 25 
per 10-20 seconds, results in a transitory increase 
le s » yee 
at the was en poral pike activity min.): 

number and voltage 
electrical stimulation of 


(4 mm.). At that 
he hippocampus. Arrow marks stimulation 


hig. JA.—From area adjacent to scar, chiefly 


ositive spikes; from hippocampus, sharp and slow 
waves. The 


separate tracing nevertheless, 
ade immediately after Growsiness 

- regularized runs of theta 
and delta frequencies occur from the anterior hip 
pocampus. A relation of runs to movement 
n Lead Tp-Tm is to he recognized 


dec reast under 
time, 


artif;: cl 


big. Both 

campus and tempora 
cortex show a_ bach 

ground activity flattened 
during deep anesthesia 
(9 min.) convulsive dis 
charges are reduced; 
when anesthesia becomes 
less deep, electrical activ 

ity is brisker, imeluding 
convulsive vetivity (77 
min.) 


Ti.min 
Figs. 3A-3E (Case 2).—Tp indicates posterior temporal electrode behind the anastomotic 


vein of Labbé, near cortical scar. Tm indicates middle temporal electrode before anastomotic 
vein. Other labelings have the same meaning as in Figure 1 
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A secy *200V 


iclivity continuously pro 
duced by the anterior 


hippocampus during ligh 


al 


hig. SE Spike dis 
charges of hippocampus 
_— appear most intensely in 

drowsiness during the 


ah last 22 seconds of ob- 

SOpositive spikes and sharp 
o> waves are obtained from 
AAR the hippocampus. Sinus 
oidal sequences have 
ceased Awakening 
near, as seen from sleep 
activity of the central 


end-record 


hig + us 
Hippocampa convulsive 


activity Is diminished 
vreatly in course of deep deep 


ening of ~— and con sleep ef 

jetely abolished in a 

numbes ot light 

minutes; on the contrary, sleep as 

it is  imereased under 

lightening of anesthesia, drowsiness NW | 
as compared with the 

waking state, particularly 


during the last 22 waking 
seconds, Sinusoidal back state 
ground rhythm dominates 

during light sleep 


Kajtor et al 
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A. ARCHIVES OF NEUROLOGY AND PSYCHIATR) 


mulation causes isoelectrical periods to be 

Figs. 5A and 5B (Case 3) Strips selected laced by slow waves; spikes re ippear again 
from direct electrograms. One gram of hexobar the temporal cortex Sinusoidal syne! 
bital (Evipal) sodium is followed by very deep appears, and groups are formed from 2-cps 
sleep, as shown by isoelectric periods; low sinus Siti harp waves in the hippocamp These 
oidal trains of 3 cps come from the anterior hippe charges make up at | 

ampus at this level of sleep. Repeated sensory than 20 seconds’ duration 


Electroencephalography under hexobarbital 
two months after operation showed 
spikes trom the nasopharyngeal leads 
3—A girl of 13 years suffered 

injury in 1945. She 


seizures, consisting of generalized convulsions 


ad had frequent nocturnal ’ 
vienetetrazo 

ng sleep since 1952 and, in addition, attacks 

day for three months. The diurnal fits were 

imtiated by a ery, “Oh! my _ heart.” and were 


followed by loss of consciousness and convulsions 


E 
very deep | 
sleep 
deep 

sleep | very decp 
light sinusoi 


sleep their cul 


same time Repeated 


at the 
Sel 
drowsiness stimulation induce 


al mass appearance ol 


convulsive discharges in 
waking the hippocampus, mainly 
state during light sleep, while 


lrowsiness is free fron 


disel arge 


stop 2 min 


Tas-Ca 
Colp 
1 sec y. 
; 
Hp-Ha 
Cp-Hp 
Hp Tm: 
a Neurological findings, an air encephalogram, and 
on's serological tests were normal 
= The EEG showed spike discharges from the 
temporal regions on the left 
U.S. P. (Metrazol) and 
was employe 
poral pole with ablation o 
ir hippocampus was carried 
on Sept. 26, 1956 (Dr. Hullav) 
ase 
activit 1s 
suppressed | 
; sleep, desig 
A; however, 
re ic] 
10 15 nin 
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HIPPOCAMPAL FEG—TEMPORAL LOBI 


The 
the hippocampal structures, 
The EEG 


potentials even with the 


removed piece of temporal lobe, including 
showed no’ lesion 
showed convulsive 


postoperative no 


patient under hexobarbital 


anesthesia combined with acoustic and nociceptive 


stimulation 


Comment 


Background and convulsive activities of 
the hippocampus of patients with temporal 
lobe epilepsy were recorded and studied 
during various stages of sleep in an inter 
esting fashion. 

The hippocampus responded to the ad- 
ministration of a barbiturate (hexobarbital ) 
with a characteristic, well-regularized syn 
chronization during certain levels of anes- 
thesia. This synchronization seems to be 
similar to the electrical manifestations dur- 
ing spontaneous sleep of animals. During 
spontaneous sleep in cats, the hippocampus 
develops long-lasting synchronized —ac- 
tivity in the moderately deep phase of sleep. 
while desynchronization appears concomi- 
tantly in the neocortex.2® Hippocampal 
synchronization does not develop while the 
subject is falling asleep, and it is suppressed 
However, spontaneous awak 


by deep sleep 


ing is accompanied, again, by long, continu 


ous synchronization originating from the 
posterior hippocampus 
The sinusoidal activity of our patients 


differed somewhat from that of the animals 
Thus, 


in the very deep phase of sleep in man, al- 


its full development occurred also 


though in a single case. In addition, sinus- 
oidal rhythmic waves did not always derive 
from the posterior hippocampus, but, in 
contrast to the origin in animals, they came 
from the anterior hippocampus in the cases 
in which hippocampal structures were not 
injured surgically. Nevertheless, the hippo 
campal synchronization had the same mor 
the animal. It was 
( the 


phology in man as in 


strictly confined to the hippocampus 
amygdala was not examined), and, further, 
it contrasted sharply with the contemporary 


sleep activity of the neocortex 


that 


barbiturate synchronization of the human 


These facts permit us to conclude 


Kartor eta 


EPILEPSY 


hippocampus observed by us is produced 
by normal physiological mechanisms and not 
by an epileptic disturbance. It is equivalent 
to the spontaneous sleep synchronization 


of the animal hippocampus. Synchronized 
activity induced by hexobarbital anesthesia 
and by electrical stimulation in our cases 
seems to prove that the hippocampus has 
just as high a tendency toward synchroniza 


tion in man as in animals. In animals, the 


special tendency of the hippocampus to re- 
spond with synchronized activity under the 


influence of arousal or social intercourse 
was first observed by Jung and Korn- 
muller and was recently confirmed by 
many other However, slow 
rhythms of the same type could also be 
elicited by electrical stimulation of the mes- 


encephalic reticular formation.”* 
The authors mentioned above pointed out 


a reciprocal relationship between hippocam 


pus and neocortex in regard to the spon- 
taneous electrical patterns in the waking 
state and in natural sleep. When a sequence 


of high rhythmic slow waves (synchroniza 
tion) appeared in the hippocampus, fast low 
activity (desynchronization ), or “arousal,” 
developed simultaneously in the neocortex 
It could be evoked by peripheral sensory 
stimuli, as well as by direct electrical stimu- 
lation of the reticular formation of the 
brain stem. These contrasting patterns of the 
allocortex and the isocortex were manifest 
the 


wakefulness 


particularly during transition fron 


drowsiness to and under the 
effect of reserpine.2° 

Such an inversion between waking hippo 
campus and neocortex could not be demon 
strated with certainty in the cases reported 
here. Nevertheless, a few groups of fast 
rhythms from central and temporal areas 
were associated with regularized slow-wave 
runs in the hippocampus during light sleep 
and drowsiness. 


The full 


synchronization resulted not 


development of hippocampal 
rarely in the 
abolition, of 


2, 4, and 6). 


reduction, or even complete 


the convulsive activity ( Figs. 


35 


a 

3 

= 

- 
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HIPPOCAMPAL LOBI 
of the animal hippocampus. This rhythmic 
activity, as well as that obtained by electrical 
stimulation, is thought to demonstrate an 
inherent tendency of the human hippocam 
pus to respond with synchronization. 
Hippocampal spike discharges can be in 
tensely activated by light sleep and drowsi 
ness, particularly in 


the awakening state 


Awakening produced by strong sensory 
stimulation is more effective than spontane 
ous lightening of anesthesia. A distinct in- 
version between activation of hippocampa! 
discharges during sleep and that of temporal 
neocortical spikes may be observed during 
various stages of anesthesia in a case with 
sclerosis of the cornu ammonts 


Background slow activity, as well as spike 


potentials of the hippocampus, was sup 


pressed by deep sleep mn all but one case 


A primary pathological focus confined to 


the hippocampus may establish a secondary 


functional focus in the temporal neocortex, 


and vice versa 


University of Debrecen Medical School 
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This interesting antagonism reminds us of 
the suggestion that the normal and slow 
rhythms may have some anticonyulsive pro 


function.?:!* 


tective 


The 


discharges obtained by afferent stimuli is in 


striking activation of hippocampal 
part to be explained by the fact that stimu 
lation initiates or pushes forward lightening 
of anesthesia. igure 4 shows that sponta 
neous awaking raises threefold the intensity 
ot hippocampal compared 


However, Figures 2 and 


discharges as 
with wakefulness. 


6 demonstrate that sensory stimuli given 


repeatedly augment the number of con 
vulsive potentials fivefold to fourteenfold: 
that is, stimulation increases the activating 
effect of the awaking process. Nociceptive 


stimuli have perhaps particular signifi 
cance for slee] activation of the hippocam 
pus, as the hippocampus participates in 
emotional responses and its reactions may 
be amplified by affective stimuli?" 

The fact that light sleep and drowsiness 
are the most favorable states for enhancing 
hippocampal convulsive activity is of impor 
tance in regard to the question of nocturnal 
fits. In addition to Case 1, we have five 
other cases in which histological examina 
tion showed pathoanatomical changes only 
All but one of the 


that their seizures appeared 


in the cornu ammonis.” 
patients stated 
initially at night during sleep and later on 
also m the daytime. Thus, one may sup 
pose that nocturnal appearance of seizures 
has a close relationship to the hippocampal 
focus. Consequently, it may be assumed 
that a group of patients with primary noe 
turnal fits has a focus in the hippocampus. 
\nother group, however, may have a focus 
in neural structures connected closely with 
the hippocampus by direct pathways.* Pre 


sumably, the positive spikes from the 


posterior hippocampus Case were 
potentials conducted from the related extra 
hippocampal neuron population — situated 
subcortically 

Convulsive potentials of the hippocampus 
were strikingly activated by lightening of 


sleep, while discharges of the outer temporal 


ARCHIVES OF 


NEUROLOG) IND) PSYCHIATR) 


cortex, rather, Were activated by deepening 
of anesthesia. Thus, some inversion of the 
hexobarbital effect was noted between allo 
This 


functional 


isocortex. relation is as 
retlect 


characteristics of the 


cortex and 


sumed to and structural 


neuron groups acti 


vated. Careful exploration during all levels 
of the deepening and lightening of sleep, 


especially when combined with sensory 


stimulation, may help to discriminate be 
tween hippocampal and neocortical temporal 
discharges in the electroencephalogram 


small 


merely 


number of discharges were 


propagated from hippocampus to 
versa No 


propagation was found to frontal and cen 


temporal neocortex and vice 
tral cortices, as in the animal experiments." 
Possibly, anesthesia hindered the spread of 
discharges, in a manner similar to. the 
spread-restricting effect of the barbiturate 
(pentobarbital | Nembutal] ) anesthesia upon 
tetrazol in 


spikes produced by pentylene 


jected in the carotid artery of the cat.** 
Nevertheless, Case 1 
small lesion affecting the hippocampus is 


able 


focus in the temporal neocortex. 


demonstrates that a 


to establish a secondary (functional ) 
Presum 
ably this process may take its course also in 


the opposite 


Summary 

Klectrocorticograms were recorded simul 
taneously from the hippocampal, temporal, 
central, frontal, and insular surfaces of six 
patients with temporal lobe epilepsy, both 
in the resting state and under the effects of 
various activating procedures 

In the resting state, hippocampal activity 
displayed mostly irregular slow waves inter 
mingled with alpha rhythms and random 
negative spikes. Thyratron stimulation of 


the intraventricular hippocampal surface 
elicited rhythmic 6-cps waves. 

Anesthesia induced by intravenous hexo 
barbital resulted in’ well-regularized slow 
activity of 7-3 eps, which presents a sharp 
contrast to the simultaneous neocortical 
tracings and a similarity to the sinusoidal 


synchronization during sleep and “arousal” 
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HIPPOCAMPAL LOBI 


of the animal hippocampus. This rhythmic 
activity, as well as that obtained by electrical 
stimulation, is thought to demonstrate an 
inherent tendency of the human hippocam 
pus to respond with synchronization. 

Hippocampal spike discharges can be in 
tensely activated by light sleep and drowsi 
ness, particularly in the awakening’ state. 
Awakening produced by strong sensory 
stimulation is more effective than spontane 
ous lightening of anesthesia. A distinct in- 
version between activation of hippocampal 
discharges during sleep and that of temporal 
neocortical spikes may be observed during 
various stages of anesthesia in a case with 
sclerosis of the cornu ammonts 

Background slow activity, as well as spike 


potentials of the hippocampus, was sup 


pressed by deep sleep in all but one case 


A primary pathological focus confined to 


the hippocampus may establish a secondary 


functional focus in the temporal neocortex, 
and vice versa. 


University of Debrecen Medical School 
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OLLE HOOK, M.D., and CURT JOHANSON, M.D., Stockholm 


Intracranial Arteriovenous Aneurys 


Particular Attention to 


ms 


Their Growth 


studies on 


During the past 10> vears 


and the treatment 


the clinical examination 

of imtracramial arteriovenous aneurysms 
have been illustrated by ever-increasing 
series According to our present 
conception these aneurvsms are congenital 


malformations of the essels Hlowevel 
the majority of cases the symptoms first 
tppeat during the second and third decades 
of life. Symptoms in earher life are rare 
Whether this is an indication that arterio 
enous ancurysms merease in size with 
increasing age or ts the result of other 
factors has not been established 


Knowledgs up to the present on the 


growth behavior of the eC aneurvstis Is 


based a tew isolated observations 


Ohvecrona and Riives* reported CASE 


with a 10-year interval between arterto 


graphic studies. The arteriovenous aneu 


rysm was localized in the posterior part 


frontal 


increased 


of the right region and appeared to 


have in size. Shenkin et 


observed an increase 1m size in a case with 


an interval of five vears between arterio 


graphic examinations nally, Tonnis and 
Schiefer 7 reported Cast with an interval 


This 


mmmediately 


of 16 vears between examinations 


irteriovenous aneurysm lay 


superior to the fissure of Sylvius and 
showed an increase in size despite ligation 


blood 


In order to gain further knowledge on 


of afferent vessels 16 years earlier. 


this question, we have studied 12 patients 
with arteriovenous aneurysms angiograph 


ically with intervals of from 134 to 21 


vears between examinations 
April 9, 1957 


wical and 


for publication 
Neurol 


Roentg 


cepted 


the Neurosurgical 


Clinics and _ the enologic Department, Sera 


hinerlasarettet 


Materials and Methods 


( teri includes 12 patients, 9 men and 3 
women, with 13 arteriovenous aneurysms; 1 patient 
(Case 10) had 2 aneurvsms. The average age oft 
the patients at the time of the first roentger 
examination was 29 years; two were 14 vears old; 
the rest het weer 22 and 4? of age The 

te of the mation was subfrontal in one 
case, m the parietal lobe in five, im the temporal 
be one nd ljacent to the fissure of 
Sylvius in three, and suprasellar in one. Finally, 
n one case the aneurysm was situated in the bran 
hetwet he posteri cerebral arteries, a site 
vhicl rare. In one case the observation period 
A 21 years: in three it averaged 15 vears. and 
in the rest 3 ears 

In one patient Case 4) a parasagittal parietal 
neurys ds beer partially removed The 
oentgenograms from the examination before this 
operat e not available In another patient 


(Case &) partial removal of an aneurysm situated 


n and adjacent to the fissure of Svlvius was done 
fter an observation period of two and two-thirds 
ears. Postoperative examination showed a remnant 
edial to the Sylvian fissure. This residual part 
of the aneurysm was again inspected after one 
one-fourth years. At the postoperative ex 
mination a hemorrhage was found between. the 
bran ind the steoplastic flap, displac ing the 


of the aneurysm mediobasally. For 


sketches from the lateral-view 


roentgenograms are not directly « mparable 


The details are given in the case histories. The 


therein are those of tients at the 


the pa 
time of the last roentgen examination 
used has heen de 


Wickbom.” If an 


aneurysm 1s visualized in a particular 


The angiographic technique 


scribed by Lindgren and 


irteriovenous 


vascular region, other vascular regions must be 


examined to determine whether or not the aneurvsn 


is connected with them. Before a_ possible ex 


tirpation of an aneurysm its afferent and efferent 


vessels must be known. Because of the rapid 


circulation through an arteriovenous aneurysm, the 


injection of contrast medium must be done more 


and the first film be exposed earlier than 
The 


a trial injection 


quickly 


usual first injection becomes, to a certain 


extent, On the basis of observa 


39 
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| 
i 
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tions made then, the rate or injection or the time 
at which exposures are to be made or both factors 
can be changed. If two or 


more myections are 


used, different phases can be visualized. A series 
of roentgenograms is obtained comparable to that 
produced in rapid serial angiography. Thus, 
anatomic details with 
both 


raphy 1s 


the 
the 
Rapid serial angiog 


may well be studied 


aid of these methods 


less time-consuming requires less 


contrast medium. It is also less trying to. the 


In six cases a rapid serial changer, de 
scribed by Sjogren and Fredzell,’ 
periodic 


patient 


was used in the 
The degree of 
enlargement was the same in all the examinations, 


check-up examinations 


thus permitting comparison of the size of the 
aneurysm at the different examinations. The sizes 
given in the case histories were measured directly 
on the films. It may be difficult, of course, to 
measure accurately the size of an arteriovenous 
aneurysm, with its tangle of tortuous vessels, but, 
since here it 1s a matter of comparing the size 
of the same aneurysm at different 


times, if 
relatively easy to determine whether or not its size 
has changed 


Report of Cases 
CASE 1 \ 


man aged 27 had = subarachnoid 


hemorrhage without focal symptoms in 1942, at 12 
vears of age 


Neurologic 


examination in 1942 showed cranial 
bruit in the left temporal region 
Angiography at that time revealed an arterio 


venous aneurysm measuring approximatel) 


$.53.53.5 em., situated subfrontally on the rig 


it 
Its posterior border extended to the level of 


side 


the posterior wall of the sella turcica. The feeding 
arteries were branches from the anterior cerebral 
irtery and the inferior portion of the pericallosal 
artery. The draining veins were subfrontal 
vein and the middle cerebral vem, connected wit! 
the transverse sinus via a superficial vein 

The internal carotid artery was ligated 

(1956) The patient 
remained symptom free until July, 1956. Since 
that time he had had three attacks of subarachnoid 


— 


na 


4) 
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the last im 


focal symptoms 


hemorrhage November, 1956—without 


His mental and neurologic status was norma! 


Angiography showed that the 


had 


approx! 


aneurysm 
increased somewhat in 


mately cm 


size, measuring 


The afferent and efferent ves 
The 


posterior part of the aneurysm filled with contrast 
medium from the vertebral artery 


sels had increased to some extent in caliber 


as well, via wice 
arteries The 


filled through — the 
maxillary artery via the external carotid 


posterior communicating 


the 


anterior 
part of aneurysm also 
2 woman aged between 1927, when 


old, 1941 had 


onset of headache, 


was 10° vears 
attacks 


she and had eight 


with sudden vomiting, 


stiff neck, photophobia, and a general feeling of 


illness, usually her to 


The 


when she 


requiring remain bed 
attack «« 


vimitted to the 


tor one to two weeks 


1935, 


severest 
curred im 


hospital, where subarachnoid hemorrhage was diag 


Was 


nosed. She was hospitalized at Serafimerlasarettet 


in 1948, when she had become pregnant, for evalua 
tion of the risk involved with regard to the previous 


subarachnoid hemorrhages 


Neurologic examination in 1948 showed nothing 
abnormal 

Angiography showed a wedge-shaped arteri 
venous aneurysm in the parietal region on the right 
side. Its base extended to the surface of the bran 
in the interhemispheric fissure. It measured about 
cm The feeding arteries were the 
pericallosal from the anterior cerebral artery, 
branch from the middle cerebral irtery, and the 
posterior cerebral artery All arterial branches 
were filled with contrast) mediun The draiming 
eins were veins running along the surface of the 
hemisphere to the superior longitudinal sinus and 


t vein in the mterhemispheric fissure emptying vii 


the great cerebral vein into the straight simus 
sinus rectus). Because of its site the aneurys1 
was considered inoperable 
Follow-Up Txamination (1955) The patient 
ul heen completely well and able to work during 
the interval. Her mental and neurologic status wis 
normal 
\ 
\ 
\ Fig l (Case 1) 
) \ \ngiograms A, Kebr 
| ry, 1942: B, Septembe 
1956 
/ 
} 


| 
A / 2 
— 
July, 1958 | 


INTRACRANIAL ARTERIOVENOUS ANI URY SM» 


bay 2 (Case 
1948: B, June, 1955 


Angiograp! owe omparison with the had not notably increased in caliber. At the time 
examination im 1948, tl the size of the aneurysn of the first investigation encephalography showed 
was unchanged and that of the atterent ortical atropl 
ind efferent vessels was the same Caste 4 \ woman aged 46 had had Jacksoman 

Case 3—A woman aged 40 had a Instory 01 epilepsy, occurring in the form of cramps begin 

rief attacks of dizziness since she was 10 years ning in the right arm and usually associated with 
old. Since she was 20 she had had mild Jacksonias loss of consciousness, since she was 25 years ot 
fits, only occasionall issociated with loss of age. At the age of 28 hemiplegia of the right side 


ConSclousness suddenly appeared. She was admitted in 1937 to 


Examination in 1950 showed slight under leveloy Serafimerlasarettet 


ent and weakness of the lett toot Encephalography showed a large parasagittal 


tumor on the left side 


Angiography revealed a wedge-shaped arteri 


enous aneurysm in the parietal region on the right Operation revealed an arteriovenous areurysn 
‘ide. Its base extended to the surface of the bran ind an intracerebral hematoma. The aneurysm was 
in the interhemispheric fissure. It measured ap extirpated and the hematoma evacuated 
proximately 353.5 he feedir rteries Angiography was not done preoperatively or 1m 
were the pericallosal ar losomarginal arteries mediately postoperatively 
ind two branches from the middle cerebral arter lhe continued course of symptoms showed that 
All arterial branches filled with constrast mediut the aneurvsm had not been radically removed. The 
lhe draining veins were veins on the surface of the epileptic attacks continued When the patient 
emisphere and in the interher ispheric fissure reached 33, the hemiplegia suddenly recurred on 
opening into the superior ongitudinal simu the right side, this time with aphasia. Since then 
Follow Up f:xamination | 1955) There was m she has received care at a home tor chronic invalids 
ntellectual deterioration, but the patient w 1 She was readmitted to Serafimerlasarettet in 1951 
tionally unstable it 42 vears of age, for renewed examination 
Neurolovis caminatiot wed status gu \ Examination in 1951 showed moderate aphasia 
‘int murmur could now be heard m tl rielit ind right-sided hemiplegia. The patient was able 
temporal region to walk alone. Her right arm was useless 
Angiograp! showed that neurys! Angiography showed that this patient had 
creased somewhat measuring about earlier undergone operation for an arteriovenous 


\ remnant was visualized, with para 


big J (Case 3) 
Angiograms A, June, 
1950: B, May, 1955 


A 
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ber, 1951; B, July, 1953 


/ 
\ 
Fig. 4 (Case 4) : \ 
\ngiograms 1, Novem 
4 
A B 
sagittal puriet ert ! thie thie the phere 
emisphere and measure ppror te p pract ed for 
The teeding rier Were ral tro ett ‘ phere ‘ ‘ 
middle cerebral artet brat nite ere it est t 
erebr thre the 1 ter ! (ner A 
f the arteries in the left he sphere were sparse , eo . 
led with contrast medium or not e le 
rotid canal was dilated mpare vith the 
Fe ihe ettere vel were ¢ ( ( ) 
\ ‘ | ‘ 
had attacks ( pre 
the superior 1 ng to the entire ‘ Dur 
use of the patient if re 
vere mstituted 
Wit the patient pl SS orrente rie! Ile nt en thie 
\ 4 \ lig Case ) 
| 1954: B, lanuary, 1956 
\ 
$2 lol. 80, July, 19358 
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INTRACRANIAI IRTERIOV ENO! IN;:-URYSM 
a 
\ 
\ \ 
\ 
6 ( (ase 6) \ 
a 
A B 
le t ambition ar ifficult 
t neur anit W rh 
lectroencey grapl showed the ab 
4 rt 1 the phere 1 tiie oht q 
a the ut arts le the basic rhvthm | lropped 
to 7 cps 
‘ me {Caco 7) \ eam © 19049 
Compat vil ‘ ‘ | stu 
tivitl 
\ wwral reve rterlovenou ‘ 
the 1 tempor he. The feeding 
ould not be deter: \ brat es the — “oo 
The efferent veins were superficial, one to. th 
a 
last vear the patient had more requent epilepty 
Hlaok lohansov }3 
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CASE 7 \ an aged 37 suddenly sustained 


ght-sided hemiplegia and aphasia witl 


onsciousness in 1938, at the age of 20 
ramunation (1940) Powers 
were poor 
Neurologic examination 
plegia on the right sick 
Angiography disclosed 
neurysm in the posterior part of 
Sylvius, measuring about 1.5 
eeding arteries were three branches fro 
cerebral artery All contrast medium 
e left carotid artery passed over mto the 
the Sylvian group The etferent n 


superficial veins running to the superior 


veakness im the 
he patient had 
His) mental 

tor immediate 


phasia with ac 


Neurologic examination 

cia Of the right side 

\ngiography showed 

nereased in size apprecia 

neasured approximately 

farther forward and medially than before 

aliber of both afferent and etferent vessels 

nereased considerably ; the latter vessels came 
appreciably dilated middle cerebral vein 
jor portion of the contrast medium passed t 

neurysm; the rest of the Sylvian branches 

sparsely and the anterior cerebral artery no 


all. The latter, on the other hand, filled witl 


— 
: 
a 
4 
‘ 
Fig. 7B (Case 7) Angiogram October, 1940 
Cask wed 26 epilept hit 
of facksoman type wit twit of the right 
cm 
big 7 ( (Case 7) \nwiovrat May. 1955 
“sure 
Phe 
ssels 
e tM 
sinus 
Follow-Up kxammation (1955).—Since 1940 the 
right side had decreased somewhat is 
( had no new attacks 
alculia and dyslexi 
i 
* 
+ , 
| 
44 Vol 80, July, 1958 
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lhe encephalogram taken before the angiogram cerebral artery. The rest of the arteries in the lett 
had demonstrated an expanding process on the hemisphere did not fill with contrast medium trot 
left convexity at the level of the midportion of the left carotid artery. Veins lying superticiall 
the sella turcica over the hemisphere, running to the uperi 

Follow-Up Examination (1947).—Somewhat in longitudinal sinus and the base of the skull, a1 
creasing aphasic symptoms had been observed veins to the internal cerebral vein drained the 
luring the last two years aneurysn 

Angiography showed that the aneurysm had Encephalography before the ang hic « 


increased in size, especially forward and medially nation had indicated a left-sided pa eX] ! 
easuring about 8*6.57.5 cm. Numerous dilate lesion 
vessels filled with contrast medium within the The internal carotid artery was ligate 
aneurysn Che middle cerebral artery and the / iexamination 1953) | preatie 
feeding arteries had further increased in caliber stopped working in 1945 because ot 
id the draining veins. The anterior cerebra creasing spastic hemiplegia of the right ew 
rtery tailed to fill this time also temporarily confined him to bed 1 ociat 
he aneuryst was partially removed at opera with the Jacksoniat ttacks, he had apha rie 


Angiography three weeks after the operation tacks, especially when 1 


region there whing m his 


ul intracerebral remnant, measur about Examination showed no physi 


Kxamination in 1938 revealed no p ical or 


tho ] 4 t 
oF str 
‘ showed that the greater part ot ( e had constant ar extreme 
been removed. In the most medial 
4% 3.53.5 cm. It was fed by two branches trot ormalit 
the middle cerebral artery The draiming veims rat Neurolog examination Ne onsiderable 
’ long the lateral wall of the lateral ventricle t ( pastic hemiples n the right ai ght apl 
nternal cerebral vein, which was. dilate \ngiograpl showed that the aneurvst 
formerly filled superficial efferent ven had cle CTEASE omewhat ize rings 
reased to ordinary caliber The anterior cerebra cr feeding rteries had ‘ 
rtery filled with contrast medium at this time omewhat more dilated and re tortuou 
i Angiography in 1949 showed that the residual lrainine veins | so become more dilated. © 
portion ot the aneurvst had not « inved im size entimeter tump terior cerel 
' but numerous vessels within it filled with contrast irtery filled waitl mitrast medium, the rest ‘ 
ediu Its afferent and efferent vessels had n medium to the aneuryst 
; reased in caliber Case 10 \ ! ved 3 tor 
epilepsy at the age of 24 Clinical exat tion in 1950 showed nothing al 
mental abnormality \ngiograp! evealed rounde rieriovenou 
Neurologic examination showed slight right-side ineurvsm (10A) above the se turcica. wit ' 
emiparesis \ cramal bruit was heard over the major portion to the right of the midline, but 
eft temporal region even with extension somewhat to the left 
\ngiograp showed a rounded arteriovenou Che aneurysm measured about 2* 
1 the posterior portion ot the lett feeding irteries were hort branche rin thie 
: temporal lobe and the adjacent part of the parieta middle nd anterior cerebral rterie It emprie 
ole measuring ipproxit he via the lilated b il vein on the right 
ee rteries were es ff the mi vem t on the lett wie imtermwr 1 
\ 
\ 
f (( $7 SS 
ul 1938: B, lune, 19 
y 
J / 
A \ / 
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arteries. It emptied vi 


ternal cerebral ven 
The patient had 


hree montl 


subaracl 


INTRACRANIAI ASD SV 
choroid and pericalloss]) 
1 
the thalamostniate vein to the 
af / w-l (195 
heen well and able to work until 
admission when he again had «a 
4 
noid hemorrhage of the same type as earlier 
4. Clin examination howed nothing abnormal 
i pl owed that the aneurvsm over the 
; turcica had increased appreciably in size it 
the inters ot tour nd two-third years It 
“2 rterie were ( ort that their caliber could not 
he ned hie rot ipl not changee 
! liber hye rami ven d increased 1 
flerent etteret esse] ! not winged 
Case youth aged 16 had had subarachnoie 
we at vear »f ave. together with 
emiple anit led ophthalmoplegia 
rhave « urre 1953 Subse lently, symptoms : 
‘> t ] re pel * 
ent tiie re th the etl le, ste 
the thre partet ‘ ert e paral pward, He 
for ‘ 1 t ‘ rest | \ 1 ly 
tee eri ere thre nteri ere ] terior erebr arterie Other 
» e 10) \ngiogram September. 1450 
4 
e 
— 
— 
/ hanson 47 
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A. M.A, 
branches from the cerebral artet 
t ot entration was dete rate 
4 Neurologic examination ve rare 
10C (Case 10).—Angiogram May, 19 entt ray 134 eral 
or 
nt 
at 
é 
¥ 
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j / 
A 
| | 
) 
1 
eve 
‘ 
IM 
| 
} et both ven 
ut 
extenae 
G4] 
Results 
O4 (has ] 5 lneurysn In 
te S of the 13 arteriovenous aneurysms an 


' 12 (Case 12) \ngiograpl July, 1934: 4, arterial phase: B, ver phase 
~ 
- 
| re IZA 12B 


i 
Figure 13A 
13 (Case 12 eral 
mierease mM siZe Was rved al the follow 


up exan mation \ common teature ot the 


cases in which the greatest increase im siz 


took place was the situation of the lesion in 
ind adjacent to the Sylvian fissure (Cases 
7. 8. and 9) and, in a fourth case (110A), 
in and adjacent to the cisterns above the 
entrance to the sella. In one case the aneu 
rysm had disappeared 

The length of the interval between ex 
iminations varied widely. No definite cot 
relation between the length of the interval 
and the increase in the size of the aneu 
rysm Was apparent in thts limited material 

lable ) 

Changes in Caliber of the Vessels In 
7, 8, and 


five of the eight cases (Cases 1, 


9) in which there was an increase in the 


size of the aneurysm, there was a further 
increase in the caliber of the afferent and 


efferent vessels In one case (10A) the 


had decreased 
Thus, they had be 


4 — 
1M.A. ARCHIV I! \ ROLOG) LATR 
— 
\ 
4 
jf 
‘ 
- 
Figure 138 
19 phase; J 
arterics Were so short that thei tliber 
Dm could not be determined; the veins showed 
increased caliber, [nthe remaiming two 
of the eight CASES ase 3 and 11 the 
increase in the iz of the aneurys! Wats 
comparatively slight othere was no 
increase in the ¢ of the teedu ind 
draining vessel The same nlies to th 
other four cases Cases 2 4. 6. and 10B 
in which the aneuryst! had ne ch loin 
(ast 11} which aneury 1) ind 
adjacent to the fissure of Sylvius was pat 
tially removed 1S of particular nterest 
At follow-up examination four weel 
after the operation, the superficial veins 
that had drained the extirpated part ol the 
aneurysm er to nor 
; in the same manner feeding arteries 
when the shunt is removed. The residual 
f the aneurysm drained to the i 
part of the aneurysm drained to n 
Changes in Size of Intracranial Artertowenor 
\ \ Aneurysms Related to Interval Between 
Angiographic 
\ Interval Increase in Siz 
Years 
\ Case Between Consid- Mod 
72" No Angiogram erable erate None Histor 
} M4 + 
' ) 7 
| 
5 2 + 
+ 
LOA + 
10B 
1 2 
big 14 (Case 12) Pneumoencephalogran Throm bosed 
lune, 1955 
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cerebral VCIT, which Was clearly di 
lated When the tollow Up exa nation 
took place, one and one-fourth ye irs lates 
the residual part of the aneurysm had not 
changed in size, but thin the aneur 

ore vessels filled th co ediu 
Were ualized thar 

ination lhe caliber had also increased in 
both ttlerent and eilerent ndicat 
ing the presence of an increased 


within the 1 


lore 


\ nd \t th, 
contro] 
artery ind branches filled a) Phy 


occurred at the examination on, 


tourth ye 


the obsery 


continues be more tvorable thar 


be tore the Operation 


In Case 12 it wa found ata new yw 
graphic study, after an interval of 21 ve irs 
that the arteries filled with cont; ediur 
to the same extent a earhet Ihe Sparse 
tilling of especially the ven n the frontal 
region. corresponds to. the ippreciable loss 
ot substance there The deere ised thiber 
ot the thalamostriate and internal cerebral 
velns after the disapp trance of the shunt 


through which they received the principal 


drainage fron the aneurvsn Was most 
striking (Pig, 13) 

Distribution of the Contrast \J dium in 
th Different Vascular R, In the 
cases presented the contrast medium was 


distributed within the hemisphere as fol 


lows: In four cases (Cases 5, 7, & and 9) 


only the particular vascular group to which 


the feeding arteries belonged was filled 
with contrast medium carotid angiog 
raphy. In another (Case 4) principally 


the feeding arteries. coming from both the 


anterior and the middle cerebral arteries, 


were filled; filling of the other arteries was 


very sparse In the rest of the cases all 


vessels were filled in carotid angiography, 


as were all vessels in the vertebral region 


Hlook 


lohanson 


nm Case 11, where the ineurysm Was prin 
cipally supplied from the vertebral artery 

Vental Changes and Angiographic Find 
AY In two of our cases there was defi 
nite mental deterioration, 
notwitl ding tha e¢ found neither in 


creased size in the aneurysm nor increased 
essels 


thiber the ilieren and etterent 


between 


ining wheth 


vessels 


has 


one must 


take into consideration whether there is 
LSOSpas applies to the arteries 
Spasm does not appear to occur in_ the 
eins of the brain In no case. to our 
knowledge have such phenomena been de 
scribed In asOspasm the caliber of the 


throughout their course. 


Treque ntlhy so that a more or less EXTENSIVE 


part of the artery is appreciably more 
constricted than adjacent parts of the same 


vessel \n 


COM pal 


excellent aid in evaluation is 


Ison with the caliber of the arteries 
In adjacent portions of the brain or in the 
other hemisphere 


Vasospasm Was not observed in the Cases 
examined 


Thr 


terial 


mbosis It is well known that ar 


aneurysms can become thrombosed 
In certain cases extremely large sacs may 
be almost completely filled with thrombus. 
with only 


fills 


a small remaining cavity that 
with contrast medium at angiography 
Similarly, carotid-cavernous sinus fistulas 
heal 


Sattler,'* in 


may spontaneously, according — to 


The 


underlying cause, in all probability, is a 


about 6% of the cases. 


thrombus. On the other hand, spontaneous 


thrombosis of the intracranial arteriovenous 


51 


INT RAC RA IN;-URYSM 
( Case + and 6, with intervals Ei 
angiograph eXamimnations of. respectively, 
SEE sidual part of the aneurvsm four and two and one-half vears 
—_ t ratio contrast 
the In one thes; cases Case 6) three 
passed throuvh 1] rebr 
had h ral electroencephalographis examinations had 
been rertormed overt period of three 
Ved! Phese showed a. focal thnormality 
? NCreAasIng both extent and se erity 
and one 
irs tater as Well Comment 
HE tions at the ex nation indicate 
eIrterial S pasn In detern 
that the circulatory conditior in the hemi 
er or not. the caliber of the |__| 
actually increased or decreased 
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would seem extremely rare intracerebral The aneurysm in the case 


stated that throm reported by QOlivecrona and Rives,” that 


M4 and that by Tonnis and 


Olivecrona and Rtives 


bosis is verv rarely seen in anv one o1 by Shenkin et al 


several of the tortuous vessels making up  Schiefer'*? were all three localized in- or 
the arteriovenous vascular conglor cTale about the fissure oft Svivius 
Ringertz re 1 that \ in histolog1 
Lingertz eported that even Arstologn Phe arteriovenous aneurysm consists ot 
analvsis of these malformations he had i conglomerate ot imtertwining tortuous 
| tered thrombi i 
exceecaingly arely encounter hromb n essels with one or more afferent arteri 
essels.  Norlen‘ has described an ind usually several efferent) vein Which 
irtemovenous aneurysi One Case ase in intermediate capillary bed The 
4 that had become thrombe sed to pre d w to g 
dominant degree as observed at operation dilatation of these congenitally forme: 
four months after hemorrhage h neu because the vesse 
Was ery small Late ind Mea t the arterial blood 
aiso Cpo | hicl Chang | ] ) appearai 
conne on with im occipit Shunt tions 
nous neuryvs there Was n old he or at 
rhagi CAVITN with an old org nized 
nated clot iting that nor ial h thir tw, 
formed part of the aneury il circulation 
In Ase 12 total thron bosis ot the meu Cace< R anal how that evel the 
TVs } id taken place resul Mg ong eln can return to nor il \ dth itter the 
cot ettects appre ible 0 oft sub hunt h eared 
stance in th ft frontal lot 
\ similar case has not been deseribed Partial 
( tte ‘ 
reviously 
tirpatior the ‘ \ thre r 
} ke ated ft a at } } 2 ( 
i\ rove co at ) ‘ ‘ 
; nich that even part ‘ ‘ 
vo aneurvsms were found. one. th upra : 
" nous aneuryst! mav favorably the 
neurvs! situated 1 nd 


to the istern above the entrance to the sella 
| the shunt 1 thu removed Sore meu 
hig. LOA had increased in. size vhere 
| rvsms are so situated that the radu cxX 
the located the caudate 
1 tirpation that ould h beret rable 
nucieu lig 1013 remained unchanged 
| cannot be done, for anatomic reason ly 
nN size The greatest increase Was 
observed in the three instance Cause hese cast oO 
1 
md 9 vhich magnitude such that large portions of th 
in| whe hie eury vas 
tu ted na adjacent tc) thy mark in br 111) recelve mace SUP PLN i 
hissure Whether or not the | ition of partial removal could be considered. In the 
the neurvesl ntluences in size ot howevet! Ooperatiol 
s difficult to decide on the hb of the of this tv vould probably present tat 
reiativelvy Tew cases Wwe Nave beet ble to greatel techmiecal ditheculties especially a 
ition in the Sylvian fissure and in and pation.” 
© the cistern ored the merease nial hang (Ohivecrona and cs 
! that n these site have tated that mental changes occurred in 
greatel possibrlitie s tor less restricted ce ibout Of, of their case Lange-Co ick 
clopment than) can occur when the found changes in about 70%. The symp 
ocalization of the aneury ain toms usually increase with mereasing age 
\ ] ~ 
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The Patient and His Experiences 


Clinic 
JAY KATZ, M.D., 


It is a well-known fact that patients vary 


with respect to the number of visits they 


make to a clinic. We observed in our clinic 
that approximately one-third of the patients 
come only once, one-third less than five 
times, and one-third continue for more than 
five interviews. 

In an effort to delineate some of the fac- 
tors which determine how 


long patients 


maintain contact with the clinic, we decided 
to gather data about the patient, the thera- 
pist’s reaction to the patient, and the inter- 


two. We 


elaborated on 


action between the prepared a 


schedule which these three 


categories. 


We independently completed a 
schedule from the chart of each patient. 
All items were subsequently compared, and 


agreement between our scores was _ high 


When there was a difference, the patient’s 
chart was reviewed, and after discussion 
we were able to arrive at a judgment accep- 


table to both. We 


all patients seen in the clinic between July 


examined the charts of 


1, 1955, and June 30, 1956, excluding only 
those patients who immediately after intake 
were referred to other agencies, hospitals, 
The total 
tients seen during the year was 536, of 
183 (34.1%) 
total of 
viewed. We 


or physicians. number of pa- 


whom were referred else- 


353 


gathered al] our data 


where. A charts were re 
from 
and 


first treatment interviews of each patient. 


face-sheet information and _ the initial 
We restricted our investigation to the pa- 
tients’ early contacts with the clinic, not 
only because of the importance of the initial 


experiences for the subsequent course of 
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treatment but also because we felt that they 
could serve as an adequate sample of the 
therapeutic interchange 

We have not attempted to evaluate the 
results of therapy, but it seems reasonable 
that who visited the 


to assume patients 


clinic more frequently are more likely to 


have a favorable therapeutic experience. 
We do not imply, however, that repeated 
visits necessarily mean that patients had 
an experience which was therapeutic for 
them. 


Our clinic ts part of a large university 


hospital. It is staffed primarily by residents 
in their second year of training. Referrals 
come from both the hospital and the com 


munity. Intake procedure varies, depending 


on the source of referral. Hospital refer 
rals which come from wards, clinics, and 
the emergency room are seen in “open 


clinic.” Open clinic is held on the same 
After 


view with one of the psychiatric residents, 


morning each week. an initial inter 
the patient is presented to the open-clinic 


conference, where disposition is made. Un 


less hospitalization or referral to a social 
agency is indicated, the patient may either 
be transferred to “regular clinic” and as 


signed for psychotherapy or be followed in 
open clinic. Follow-up interviews in open 
clinic tend to be shorter than one hour and 
may be scheduled at intervals longer than 
once a week. The patient is followed by the 
same resident who saw him initially. This 
type of contact is considered to be max- 
imally beneficial for patients who, either 
because of difficulty in communication or 
because of the nature of the psychopathol- 
benefit 


ogy, cannot from 


therapy. 


more regular 


I 
I 
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PATIENT IN OUTPATIENT CLINI 
1.—Grouping Patients 
Patients 
Per 
Grouy No ‘entage 
on 1 Ope el tA 7.0 
Or Open clinic—le ha 7 0.4 
Oc +5 Open clini re than 5 visit - ‘7 
oc-R« Open clini 
Oc-R¢ lit t 
I Regu take 32 
I Ke ike t 
7.4 
I + rt Re k 
} 4 ; 
Re 
3 
Patients from the community are either 
sel f-re fe red or ed by other phvs 
cians or agencies Initially these patients 
+ reer 
ire seen by in IntaKe sor. VOTKC Inicss 
here is an indication that the patient Sa 
psychiatru emergency I vhich case he s 
seen by resident Disposition is ide al 
weekly intake conferences The intake 
policy of the clinic 1s to offer treatment to 
1 wide variety of ambulatory patients, and 


the vast majority of patients 
intake are accepted for once 
therapy 

The 


represent 


353 patients included in 


| 

all the 
treatment during the year. Before tabulat 
vided the 
The groupings depended on 


(1) the 


‘ lar ke | 
open-chinic or regular intake, ant 


patients who were offered 


ing our results, we di patients into 
nine groups 
initial contact 


(2) the 


two factors type ot 


number of contacts—one, less than five, 


and more than five. Patients who were 


transferred from open clinic to regular 


clinic were placed in one of two separate 
groups, depending on whether they main 


tained their subsequent contact for less or 


more than five interviews. The group of 
patients who was initially seen at regular 
intake and maintained their contact for 
more than five imterviews was subdivided 


further, depending on whether they termi 
nated their contact unilaterally or by agree- 
ment with the therapist (Table 1). 


Katz Sol 


Findings 


1. Biographical Data.—The biographical 
data which agree with the findings of sev 


eral recent studies 2" can be summarized 


Che patients who remained in treat 


vounger (20 


briefly 
ment tended to be 39 years ), 
were married or single rather than divorced 
or separated, had gone to school for more 


skilled or 


were no signifi- 


than nine years, and were pro- 


fessional persons Chere 
cant differences in sex or religious affiliation 


between those who continued treatment and 


those wl © teTl inated treatn in less than 
views 
Patients 


with a history of previous psy 


chotherapy continued treatment longer than 


those who had not had this experience. 
Five or more consecutive interviews were 
accepted by us as previous treatment. Only 


18.76¢-23.1% of patients who terminated 
contact in less than five interviews had had 
previous psychotherapy, whereas 34.8%- 
54.56¢ of those who continued to be seen 
n our clinic had had previous treatment. 

2? Source of Referral—Source of re 


ferral determined whether patients were 


first seen in open clinic or regular intake 
(Table 2 Of the patients seen in open 
clinic, 76.7% had been referred from the 


various hospital clinics or the emergency 


On the other hand, 80.7% of the 


roon 
patients seen in regular intake were either 
self-referred or referred by private physi- 
cians. 

seen in clinic tended to 


Patients open 


drop out of therapy much more frequently 


than those seen in regular intake. Only 
28.0% of the patients referred to open 
clinic returned more than five times, while 


72.0% referred to regular intake visited 


more than five times. 


TABLE 2.—Source of Referral 


Referral Source, % 


Hospit al 
Clinics 
First Contact Emergency Private 
with Clinic Self Room Physician Other 
Open clinic 10.0 76.7 3.3 10.0 
Regular intake 57.1 0.5 23.6 18.5 


s/ 


seen in regular 
eee = 


A.M.A 


3.—Diagnostic Data 
Patients 


Diagnosis No. Percentage 


Character disorders 140 39.7 
Psychoneurotic reactions SS 24.9 
Psychotic reactions 67 18.9 
Adjustment reactions 20 5.7 
Psychosomatic reactions 16 4.5 
Brain disorders 1 0.3 
Situational adjustment reactions 1 0.3 
No diagnosis made 2 5.7 
Total 353 100.00 


3. Diagnostic Data.—‘Character disor- 
ders” and “psychoneurotic and psychotic 
the 
diagnoses made at the termination of con- 


tact with the patients (Table 3). 


reactions” accounted for over 80% of 


There were no significant differences in 
the the 
groups. The only exceptions were the pa- 


diagnostic patterns among nine 
tients in the two open-clinic groups, who 
maintained contact for more than five inter- 
OC-RC the 


diagnosis for 35.0% of these patients was 


views and +5); 
“psychotic reactions.” 

A specific recent stress which apparently 
precipitated referral to the clinic was iden- 
tified in 63.0% of the patients, but this was 
not significantly related to continuation of 
treatment. 

4. Presenting Complaint.—We classified 
the presenting complaints under four head 
ings: psychological, somatic, situational, and 
mixed. 


included 
vocational, financial, and housing problems, 


Under “situational” we 


and under “mixed,” psychological com- 
plaints which were presented in conjunction 
with somatic and/or situational problems 


(Table 4). 


cance of the presenting complaint with re- 


The evaluation of the signifi- 


treatment is 
difficult. On the one hand, it is apparent 


spect to continuation of 
that patients who remained in treatment 
were more likely to present their complaints 
in psychological terms; for example, open- 
clinic patients who after transfer to regular 
clinic continued in treatment had a signifi- 
cantly higher percentage of psychological 
complaints than all other open-clinic pa- 
tients. On the other hand, it did not neces- 
sarily follow that because a patient had 
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psychological complaints he would continue 
treatment. For example, among the intake 
groups there was no significant difference 
in the percentages of psychological com- 
plaints; yet some patients did not return 
after the initial interview, while others con- 
tinued. The presence of somatic and situa 
tional complaints may be an important 
The 


such initial complaints were higher in the 


contributory factor. percentages of 


groups who did not return for more than 
five interviews, and this becomes even more 
apparent if the open-clinic and intake 
groups are compared separately. 

The severity and duration of the illness 
did not vary significantly among the differ 
ent groups. In the total patient population 
the illness was rated as “mild” in 20.1%, 
49.0%, “severe” in 


“moderate” in and 


20.9%. The duration of illness was more 


than one year in 76.2% of all patients 
5. Attitude of Therapist 
striking differences in the attitude of 


There were 
the 
therapist toward the patient (Table 5) and 
his evaluation of the patient's treatability 
(Table 6) in the groups of patients who 
dropped out of treatment and in those who 
We the attitude of 
therapist toward the patient 


continued rated the 
as accepting, 
ambivalent, and nonaccepting, and his eval 
uation of the patient’s treatability as posi 
tive, doubtful, and negative. It is of interest 
that, on the whole, the patients who were 


acceptable to the therapist, and whom he 


TABLE 4.—Presenting Complaint 
Presenting Complaint, % 
Psycho- situa- 
Group * logical Mixed Somatic tional 
Oc 26.7 11.6 46.7 ¢ 
or 18.9 32.5 35.1 
oc + 20.6 290.6 35.0 
0c-RC 11.1 22.2 4.7 0.0 
OC-RC +5 5.6 18.8 22.0 3.6 
65.8 21.7 8.3 ¢ 4.2 
I—5 61.5 39 26.9 7.7 
1+5 TP? 0.9 34.7 44 0.0 
I1+5 T § 73.7 19.2 5.1 2.0 
* OC indicates open clinic; RC, regular clinic; I, regular in- 
take. 
+ The percentages of somatic and situational complaints 


would have been considerably higher had the patients who were 
referred elsewhere been included in this study 

¢ Contact terminated by patient. 

§ Contact terminated by mutual agreement 
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Taste 5.—Therapist’s 
Therapist'’s Attitude 

Group * Accepting 

oc l 3.3 

oc § 62.1 

OC +5 “4.7 

oc-R¢ 33.3 

OC-RC +5 7745 


++ 


* OC=open 


termination 


felt could be treated, 


Irrespective of whether 


itially in open or in 


Was most convincingly 
intake group which ter 


mutual agreement (| 


open-clinic group whicl 
regular clinic and visite 
interviews (OC-R(¢ 

felt positively about tre 


than 8067 of these pati 
Were considerably less 


treatability of patients 


TPATIENT 


Attitude 


CLINI 


Toward Patient 


Toward Patient, % 


Ambivalent Nonaccepting 


staved in treatment 


thev were seen in 


This 


ar monstrated by the 


regular clini 


inated treatm 
5] by the 
1 We 


is transferred to 


by 


and 


{1 for more than five 


qa Tot 
5). The therapist 
atment toward more 


ents. The 


timistic about the 


Stic ul 


‘ 
therapists 
oD 


in the other groups 


6. Attitudes Patients —We evaluated 
wth the patient's interest in treatment 
Table 7 and his feelings about and ex 
pectations from treatment Interest was 
ated on a three-point scale, varying fron 


learly expressed 
There is a high 
patients interest in tt 
of contact with the « 
turned out to be the 


Patient's In 


Clearly 


Group * Expressed 
oc 11.7 
oc - 27.0 
Oc + 29.4 
Ooc-R¢ 33.3 
Oc-RC + 
I l 344 
I—5 23.1 
1+5 TI 0.9 
1+57 87.9 

* OC=open clinic; RC, regular 


termination by patient; T, termir 


Katz—S« 


fonton 


interest to 


correlation 


tiferest m 


no interest 


between the 


‘eatment and length 
linic. Jn fact, this 


est single indicator 


Treatment 


terest 


1 Treatment, % 


Had to Be Little or No 
Encouraged Interest 
16.7 
$2 40.5 
35.3 35.3 
$4.5 22.2 
18.5 14.5 
28.1 37 
34.6 42.3 
30.4 8.7 
11.1 10 


clinic; I, regular intake; TP, 
1ation by mutual agreement 


TaBLe 6.—Therapist’s Attitude Toward 
Treatability 
Attitude Toward Treatability, % 
Group * Positive Doubtful Negative 
oC 1 21.7 36.6 417 
oc 5 40.5 40.5 19.0 
OC +5 20.4 4.7 59 
OC-RC —5 22.2 55.6 22.2 
OC-RC 4 sl 18.5 0.0 
40.6 28.1 31.3 
I —5 57.€ 30.9 11.5 
1+5 TP 58.7 34.5 6.5 
1+5'1 83.5 14.2 2.0 
* OC =open clinic; KC, regula: clinic; 1, regular intake, rp, 
contact termi y patient; T, contact terminated by mu- 


tual agreement 


1f the patient’s length of contact with the 


clinic 
Attitude toward treatment was judged as 
fearful, hopeful, desperate, magical, aggres- 


sive, and skeptical. Among the patients 


who continued treatment there was more 


expression of hopefulness, as well as fear- 


while the other 


the 


fulness, about treatment, 


attitudes predominated in vatients 


whose contact was briefer 


Although the attitudes described above 
could be inferred in each case from reading 
the record, we found that in relatively few 
did the 
these attitudes as they related to treat 
ment ( Table 8) 
the ther 


to 


cases therapist deliberately focus 
on 
Those patients with whom 
apist explored these 


the 


feelings tended 
return to 
7. The 


the patients included in 


clinic for longer periods. 
Therapists —More than 806% of 
this study were seen 
the of 
the patients were treated by social workers, 


by nine psychiatric residents; rest 


TABLE &8.—E-xploration 
About 


Patient's F e¢ 
Treatment 


ing 


Exploration « 
About 


Patient's Feelings 


reatment, % 
Consider- 

Group * able Moderate Minimal None 
oc l 0.0 1.7 6.6 91.7 
Oc —5 2.7 5.4 10.8 R1.1 
Oc +5 0.0 0.0 11.8 
OC-RC —5 0.0 11 
OC-RC + 3.7 1}.1 18 66.7 
I 15.¢ 25.0 59.4 
I—5 0.0 3.9 15.4 80.7 
1+5 TP 6.5 6.5 15.3 7h.4 
1+5 T 13.1 18.2 24.2 


* OC =open clinic; RC 


, regular clinic; I, regular intake; TP, 
termination by patient 


T, termination by mutual agreement. 


RY 


31.7 
29.5 

23.5 

3 33.3 

00 
H 75.0 6.2 iss 
I 65.4 5.4 19.2 
I TP 76.1 +4 0.5 
| T so 10.1 3.0 
HE clinic; RC, regular clinic; I, regular intake; TP, 
Gu Hy patient; T, termination by mutual consent 

C(t 

| | 
= 


A.M.A 


psychologists, and medical students, all un 
der supervision. The average case load was 
about the same for each resident during the 
A most 
the drop-out rate of patients was about the 
This 


many 


year. striking finding was that 


same for all residents one. 


lost 


except 


resident about three times as 


patients as the rest of the group, and from 
the outset he appeared to have the most 
establishing with his 


difficulty in rapport 


patients. There was only a slight tendency 


among the more competent residents to 
bring more patients to mutually agreed ter 
We also noticed that 
keep the 


treatment longer than others, but 


mination. some rest- 


dents tended to patients in 
since 
this study we limited ourselves to whether 
patients came for less or more than five 
interviews, we could not substantiate this 
further 

used 


8. Drugs were 


(10.2% ), 


Drugs rarely 


and were usually given to pa- 


tients in open clinic. The sample is too 


small to allow for detinite conclusions; we 
can only speculate that perhaps the drugs 
helped to keep some of these patients com 


ing to the clinic 


Comment 


Our findings that patients of higher so- 
cial status seek psychotherapy more fre 
quently and continue treatment longer are 
i with the other 


in agreement reports of 


investigators.*** Since higher social status 
is correlated with vocational and educa- 
tional achievement, patients with greater 


attainment in these areas remain in treat 


ment longer. 

Of importance in determining the length 
of contact with the clinic was the patients’ 
capacity to express their complaints in psy- 
chological terms, to refer themselves to the 
clinic, to want treatment, and to be hopeful 
about it, though not unaware of its difficul- 
ties. In contrast, patients whose contact 
with the clinic was brief, had somatic or 
situational complaints, 


were referred by 


others, and were skeptical about treatment. 
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Most of 


their anxiety or their own participation in 


these patients did not recognize 
the problems they presented. They tended 
to approach the therapist with the expecta 
tion that a magical solution for their diff 
culties would be forthcoming It was 
striking that many patients who continued 
treatment expressed a great deal of anxiety 
The find 


ing that a significantly larger percentage of 


about it in their initial contacts 
patients who remained in treatment had had 
previous psychiatric contact may be related 
to this. It is our impression that some of 
these patients were able to accept treatment, 
about while 


because anxieties 


still 


treatment, 


present, had at least been somewhat 
allayed by a series of preliminary trial con 
It may be that an optimal 


tact with therapy | 


level of awareness of anxiety facilitates 


treatment. Of course, others returned for 
additional treatment because they had found 
previous contact helpful In general, pa 
tients who maintained contact with the 
clinic were able to recognize their psycho 
logical difficulties and communicate with the 
therapists in these terms 


have also observed 


Other investigators 
that the ability to recognize emotional stress 
and communicate it verbally, rather than by 
somatization, is characteristic of persons 
who seek and proceed with psychotherapy 
The appeal of these patients 1s related in 
part, at least, to this capacity, which is 
valued by psychotherapists and plays so 
important a part in their professional fun 
Schaffer and Myers '™ 
that the bias of the therapist affects the 
Redlich, 


and 


tions. have shown 


selection of cases, and 


Hollings 


head, and associates,® Freedman and 
Hollingshead * have pointed up many subtle 
factors related to social class which influ 
ence both the course and the availability of 
treatment. Although the capacity for psy 
chological awareness is neither restricted to 
nor found universally among persons of 
higher social status, it is more frequent in 
these groups. Whether this psychological 
orientation is developed by virtue of belong 


ing to a social class which places a premium 
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on it, or whether it is a personality variable 


of importance in determining into what 


class a person settles, is not clear. Upward 
social mobility appears to be associated with 
group,” and 


SCCK 


a striving for the values of the 
that 


status 


it may be who higher 


rsons 


social are partially motivated by a 


wish to associate with those who appreciate 
psychological processes Although an aware 
necessary, 


ness of psychological factors is , 
it is not sufficient for continuation of treat 


ment, aS many patients who expressed 


themselves psychologi not maintain 


illy did 
their contact with the clink 
The length of 


contact 


with 


thei patients Ome 
tended to see their patients fewer times than 
others Although we have no conclusive 
data, it 1s our pression that the more 


residents maintained longer con 


competent 


tacts with their patients. Since “the number 
of contacts” beyond five was not investi 
gated, the difference was not striking; and 
with the exception of one therapist, prob 
ably the least competent in the group, who 
lost many patients, the rate of continuation 


was about the same for all 


apparent that the patients who were 
able to the therapists and considered treat 


able by them continued treatt wish 
again to emphasize the patient’s contribution 
to treatment, as patients continued treatment 
with each of the therapists, whereas other 
patients: did not return even to the most 
competent The correlation be 


the 


therapists 


tween patients’ clearly expressed wish 


for treatment and the continuation § of 


therapy is impressive. The correlation was 


higher than with any other single factor 
included in this study. 
Rosenbaum et al.® stressed that less ex 


but 
if patients continued treatment, as many 


perienced therapists lost more patients; 


were likely to improv e with less experienced 
Miles 
reported a slightly higher rate of 


as with more experienced therapists. 
et 
improvement with more skilled therapists. 
Frank et al.* reported variations among the 


psychiatrists in percentage of patients who 


Katz—Solomon 


left therapy, but found no striking correla- 


tion between therapist's experience and 


knowledge and outcome. The patients’ con 


tribution to treatment may, in part, explain 


the difficulties in evaluating various psy 


chotherapeutic procedures. Patients respond 
to a variety of therapeutic techniques, and 
it is often difficult to identify the factors 
crucial to a successful outcome. 


which are 


It mav be that some patients are so eager 
for and receptive to the type of relationship 


provided by therapy that technical variations 


iatter little, and they respond favorably to 
many different approaches. It is likely that 
the skilled therapist, by virtue of his greater 


understanding, makes of therapy a more sig- 


There- 


nificant and meaningful 


experience. 
that future studies 
f the 


fore, it important 


address thet to an evaluation « 


nscives 


changes brought about by “successful” 


treatment, rather than a comparison of the 


results of a variety of therapeutic tech- 
niques or of different Such an 


therapists. 
approach is also st 


encountered staten 


iggested by the frequently 
ents that different thera- 
peutic techniques give similar results 

- recognition of the 
has been 
We 


found this mentioned in relatively few in 


eelings about treatment 
by Colen and Gill et al. 
terviews, but it occurred more frequently 


in the interviews of those who continued 


treatment. It may be that the mention of 


this in the record reflected an orientation of 
the therapist which helped to make treatment 
a more meaningful experience, and so the 
patient returned to the clinic, or, again, it 
may be that some of the patients, because 
of their own psychological awareness, in- 
troduced these feelings in the interview and 
that continued contact was due to their own 
psychological aptitude. It is most likely that 
both of these factors operate and that the 
ideal therapeutic situation develops when 
both patient and therapist are sensitive to 
psychological nuances and are able to com- 
municate them. The therapists’ ability to 
understand and respond to patients’ stresses, 


even though covertly expressed, facilitates 
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treatment. Although many factors influence 
continuation of treatment, two very signif- 
icant ones may be the patients’ readiness 
for the experience of treatment and the 
therapists’ ability to share this experience 
with them. To the treatment experience are 
brought many attitudes and feelings which 
are characteristic of the patients in many 
other interpersonal situations; and as these 
develop and are identified in treatment, the 
patient becomes more able to cope with 


them. 


Summary 


We have reviewed the charts of all pa- 
tients who were seen in the outpatient 
clinic for one year in an effort to delineate 
the factors which determine continued con 
tact with the clinic. We completed a sched 
ule, relevant to treatment, which enumerated 
items about the patient, the therapist, and 
the interaction between them. 

We found (a) that patients who continued 
treatment were aware of the psychological 
nature of their problems and were able to 
communicate in these terms; (/) that ther- 
apists liked and felt hopeful about treating 
those patients who subsequently remained in 
treatment, and (c) that continuation of 
treatment is dependent upon attributes of 
both patient and therapist, but that the pa- 
tient’s desire and readiness for treatment 


plays a very decisive part. 


The therapeutic interaction of patient and 
therapist deserves further investigation, as 
we have little definitive knowledge about its 
effects on the continuation of treatment. 


Dept. of Psychiatry, Yale University School 
of Medicine 
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Hallucination as an Ego Experience 


MARC H. HOLLENDER, M.D., Syracuse, N. Y., and Ivan Boészérményi-Nagy, M.D., Philadelphia 


Like any psychiatric phenomenon, hallu- 
examined and studied in 


Many 


have 


cinations can be 
writers, rnost 

presented detailed 
Others have debated 


a variety of ways 


notably Bleuler, 


descriptions of them 
the issue of images of special intensity 7s 


perceptions Theories have been 


pro- 
pounded to explain their origin, and these 
have ranged from oversensitivity of certain 


areas of the brain to disowned wishes re 


turning in disguised form and as though 


they arose from an outside source. Content 


has been scrutinized in terms of superego 


activity and as an attempt to reestablish 
Che 


cians has been engaged by 


object relationships attention of clini 


the significance 
of a cultural norm in determining what is 
a hallucination 


be cn a 


and what is not The prog 


nostic implication has also matter 


While 
list, it 


of interest this by no means 1s a 


complete indicates the diversity of 


approaches to this subject 
The 


article is to view 


purpose of this 
hallucinations in still another way. Our 
attention will be engaged by the inner ex- 


How is the halluci 


And 


periences of the patient 
nation first perceived ? what are the 
later 

Steckler ! 


hallucinations 


reactions to it?! 


studied the initial response to 


He noted that it was always 
one of extreme fear, often accompanied by 
autonomic concomitants 


nervous stem 


(rapid heart action, palpitation, hyperhi- 
drosis, ete.). 


that the 


Invariably the patient thought 


experience meant that he was 


“going crazy” or “losing his mind.” He 
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would immediately rush to a _ relative, a 
physician, or a clergyman for reassurance. 

It is commonly stated that the patient 
reacts to the voices he hears or the visions 
he sees with “unshakable conviction.” * The 
experience in which “unshakable conviction” 
is lacking is referred to as pseudohalluct- 
nation.* observations lead to 
contend that hallucinations and pseudohal- 
lucinations are continuum 


Often the 


points on a 
rather than two distinct entities. 
observing function of the ego remains 
sufficiently intact to scrutinize the affective 
outside observer 


experience, much as an 


would 
the hal- 


an adaptation is made 


After the initial experience if 


lucination persists 
to it. This consists of an effort to reconcile 
the inner experience with the ego’s accus- 


tomed x former) 


way of viewing the 


world. 


Method of Study 


Our data were gathered from two groups 


of patients who had been diagnosed as 
schizophrenics. The first was comprised 
of relatively “acute” cases admitted to two 


The 


cases at a 


hospitals providing short-term care. 


second consisted of “chronic” 
state hospital (Marcy State Hospital). The 
groups were approximately of equal sizes, 
12 and 13 patients, respectively. The inter- 


views were tape-recorded, 


Clinical Data 


The thesis which has been stated above 
might be illustrated by either case histories 
or vignettes. In the interest of maintaining 
the focus on the most pertinent data, only 
the latter will be presented. 

One while 


patient, hallucinating, at- 


tempted to determine the source of the 


03 


3 

aa 
SS 

= 
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voice he heard by plugging his ears. He 
commented: “Why, if it was coming from 
somebody talking, I wouldn't have heard 
it if I had my ears plugged up. So I 
checked that one on myself.” He also 
stated: “Yes, you can hear them with your 
ears plugged. And then that’s how | knew 
it was all in my mind instead of, say, com- 
ing from outside somewhere. I thought of 
doing that. It gets you after a while. It’s 
just like actual talking and it really isn’t, 
but still it seems the same. It’s very con- 
fusing.” Checking in this way to deter 


mine whether the voices are “inside” or 
“outside” is by no means uncommon. Many 
psychiatrists who work with large numbers 
of psychotic patients have encountered it. 

The patient just quoted stated that a 
voice told him to kil! himself. During his 
second psychotic episode, he went to a 
police station to ask for help to protect 
himself from the commands of this voice. 

In this instance the observing portion 
of the ego clearly struggled with the hallu 


cinations.* An attempt was made to localize 
the source of the voices by testing ( plug 
ging the ears). As an outside observer 
might, the patient concluded that the voice 
was “inside” rather than “outside.” Since 
he felt unequal to the task of opposing the 
voice, even 


commands of the though he 


recognized its general source, he sought 


help from the police. (The dynamic im- 
plications of this struggle will not be dis- 
cussed here, since they are beyond the 
scope of this presentation. ) 

Another patient referred to his auditory 
When asked 
about voices, he stated: “Do I hear voices? 
Yes, | heard 
them right now.” 


hallucinations as “thoughts.” 


have them, and I do hear 


When asked the source 
of the voices, he stated: “I imagine it’s 
right from my brain.”” He enlarged on this 
later: “Well, you feel as if you're hearing 


* Hallucinations may be an ego experience and as 
such might be referred to as the participating ego, 
as contrasted with the observing ego. Or, as sug- 
gested by Weiss,® they may be the contents of the 
repressed id which force their way into conscious- 
ness, reaching the awareness of the ego 
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You 
can tell when it’s a voice and when it’s a 
When 


it’s a voice, it’s clear-cut; and when it’s a 


it, but it isn’t. There’s a difference. 


thought going through your brain. 
thought, it’s more or less a little muffled. 


This 


to his “voices” as telepathy. When he was 


There’s a difference.” man referred 


asked whether telepathy was unusual, he 
responded : “W hy, yes, of course, it’s un 
I imagine that’s one of the reasons 


When he was 


was unusual, he 


usual. 
why you have me up here.” 
asked 
answered: “No, I’m not saying that, but 
that’s That’s the 


whether he felt it 


your feeling. feeling | 


get that you have.” 
It should be noted that he correctly iden 
tified the reactions of others to the phe 


nomenon he experienced. It was as though 


the observing portion of his ego could no 
longer view the experience critically, but 
it retained the ability to comprehend how 


others would view it. He could infer that 


the hallucinations were an indication (to 


others, if not himself) that he needed to 


be hospitalized (i. e., that they meant that 


he was “crazy’).+ In this instance telep- 


athy represented an attempt to reconcile 
the inner experience with the ego’s former 
orientation. 

Another patient stated: ‘““There’s nothing 


I’m O. K., 


now 


I hear 
That’s 


wrong with me. except 


some voices every and_ then. 


You know, if I 


x-ray of my head, Doctor?” 


about all. could have an 
He suggested 
that there was “something wrong with my 
brain or something like that.” The voices 
made him feel “nervous and upset.” He 
added: “I figured if I was hearing voices 
This 


implications of the 


maybe I was nuts or something.” 
man recognized the 
auditory hallucinations, and he prov ided a 

+It is not uncommon for the patient to describe 
his hallucinations and state that they mean that 
“sick.” 


distinguish 


he is “crazy” or One woman, when asked 


trom 


if she could “outside” “inside” 
voices, answered: “Sure, I’m not that crazy!” It 


The 


became 


is as though there are levels of “craziness.” 
process would be more profound if it 
impossible to differentiate what is 
what is external. 


internal and 
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theory (brain pathology) to account for 


them. 
could hear 


Another patient stated: “I 


her, or I thought I could hear comments 
people had to say. I don't know, | thought 
rather 


it was—lI explained it to myself 


unusual hearing. Perhaps because of my 
poor eyesight, my hearing was better than 
average, and any comments on the subject 
tended to—in my mind, anyhow, maybe 
they didn’t actually, maybe I only imagined 
it—tended to make my hearing and percep 
tion even 


greater when | was the subject 


of discussions, and seemed to hear quite 
a few comments to the effect, ‘Boy! he has 
it bad: 


it in his eves,’ 


he'll learn’; ‘he’s hurt; you can see 


and things like that.”” Later 
he said: “It unbelievable. | 


kept 


thing. | 


Was pretty 


thinking I must be crazy or some 


figured | was in a good 
stated 


“real” when he heard 


pretty 
plac e for it.” 
that the 


Retrospectively, he 
voices were 
them, but that when he did not they were 
“pretty unbelievable.” 

There were brief periods when the ex 
perience of hearing voices occupied almost 
the whole stage. As soon as they stopped, 
the observing portion of the ego came 
to the fore. (There was this alteration rather 


than a more delicate balance or almost 
simultaneous functioning of the two.) At 
such times he attempted to reconcile the 
two contradictory views (voices were heard 


z's. voices should not be heard in the ab- 


sence of outside sounds). To do this, he 
devised a theory that he had unusual hear- 
ing, 

Even in the face of extremely bizarre 
hallucinations, some attempt may be made 
to reconcile the voices with the observing 
ego’s view of the world. A patient who 
maintained: “Well, I was only telling it 


like Jesus and God said, but I 


remember 
way back to the crucifixion,” attempted to 
explain things by referring to Joan of Arc. 

The patients whose vignettes have been 
presented all were seen at the “acute treat- 
ment” hospitals. The following group was 


interviewed at a state hospital. 


The first patient, in commenting on the 
voices she heard, stated 
from. All | 


The second patient said 


“T can’t say where 
it comes know is I hear it.” 
“T believe in men- 
tal telepathy, but I have no mental illness.” 
When 
thing to do with the voices, she replied: 
The third 


stated that it was not unusual to hear voices 


asked whether imagination had any- 


“Reality is reality.” patient 


that come from a great distance. Her ex 
I was the first 
God, didn’t 1? My husband is a God, too.” 


These three patients had been hospitalized 


planation was this: “I said 


for periods ranging from 5 to 10 years. 
A fourth patient, who had been in the 
hospital for 22 years, stated that his voices 


due to the overflow of “electronic 


When 


experience 


were 
ar. a fifth patient was asked if 


her was unusual, she re 
“Why is it unusual? It’s the 
No, | think so. 


He lives with her, and she comes up with 


spe mnded 
real thing. wouldn't 


him on Sundays. That’s all there is to it. 


When 


he was in on that, fixed me up so that | 


was over in that other building. . 


wouldn't menstruate.” 
stated that 


underneath the 


A sixth patient her brother 


was hidden floor (“and 
that’s the truth’’), and that he spoke to her. 
She that 
other employees could hear him. In 
spoke of 


for her experience, but the observing, as 


also maintained the doctors and 
this 
instance, the patient validation 
well as the experiencing, ego was enmeshed 
in the process. 


A seventh patient, who had been in the 
hospital for 17 years, stated: “They [the 
voices| disturb me. I can’t understand why 
[ should hear them and not pay any atten- 
tion to them. 


They don’t frighten me 


exactly. I wonder why we talk. For a 
while they may be all right, and then it 
would be that 1f I didn’t obey them I would 
be a lost soul. It’s hard to obey them; so 


I feel as if I’m a lost soul most of the 


time.” 

An eighth patient, who had been in the 
hospital only two months, after describing 
how she had been in a “daze-like state,”’ 


95 


= 
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we 
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stated: “I’m much better now. I don't 
know whether I hear things from the dead 
you believe in 


Maybe it was 


or from the living. Do 
from the dead? 
She also attempted to ex- 
plain “When hear 
from the dead, they want you to die, too, 
don’t they, or something like that? Or 


hearing 
imagination.” 


her experience: you 


else, they're not resting in peace or some- 
thing.” She continued: “I don’t think that 
I'm crazy, because not everyone 1s crazy 
when they say they hear someone. 

Sometimes people are close to each other 
or something, and they can feel or hear 
something them.” Still she 
cluded: “Well, when they sent me here, | 


from con- 
figured I must be crazy.” 

In this instance the patient, whose case 
was similar to the “acute” cases seen at the 


other 


from a state in which the intensity of her 


hospitals, seemed to be emerging 
experience was such that little observing 
had 
of standing off 
effort to 


of it was possible. She now reached 


the stage of questioning 
to some extent. There was an 
bring an explanation to her experiences by 


“loosening” the process of validation. 


Comment 
A continuum exists with the type of 
commonplace event in which a_ person 


“imagines” he hears voices but the notion 
is quickly dispelled when he discovers a 
creaking floor board, at one extreme, to an 
unshakable conviction that he hears voices, 


at the other. Pseudohallucinations can be 
redefined as a point along this continuum. 

Our attention, in this study, has been 
engaged by the ego’s own reactions. Clear- 
ly, it is not always at one with the hallu- 
cinated experience. The initial response is 
that of fear bordering on panic. To some 
extent this state may persist for a con- 
siderable period of time and is responsible 
for much of the anxiety (and perhaps 
depression) noted in acute schizophrenic 
episodes. To an extent the ego maintains 
its observing function and reacts to its own 
(the hallucination) as 


experience some- 
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Sulli- 
re 6 safe > Foal; , 
van ® referred to this feeling as uncanny. 


thing foreign, strange, or “crazy.” 


Much the same reaction may occur to other 
aitered ego states, such as depersonaliza- 
tion, derealization, and a profound feeling 
of estrangement. 

There are times early in the process 
when, for all practical purposes, the hallu 
cinations are so intense or the observing 
power of the ego is so paralyzed or inop- 
erative that “unshakable conviction” exists. 
In a sense, it might be said that the ob 
serving ego is then unable to maintain 
sufficient detachment for self-scrutiny. This 
state may occur for brief periods (less than 
a day) or for more sustained periods (more 
be a fluctuating 


than a week), or it may 


phenomenon. 

In most instances, during the early stage, 
the observing function of the ego is main 
tained, at least to an extent. In speaking 
stated: “It 
that there is an incipient stage in which 


of delusions, Macalpine 7 seems 
the mind is wrong, yet still right enough to 
recognize that it is wrong.” Hallucinations 
during this stage are viewed as “crazy.” 
Bleuler * stated: “Often they [the patients | 
openly admit that they are afraid to reveal 
their experiences because these will be con 
pathological and 


sidered they themselves 


will be judged ‘crazy.’"" The use of the 
word “crazy” denotes the discrepancy be 
tween the experience and accustomed ones 
and the awareness of what others will 


think. It, 


as an explanation. 


also, in some measure serves 

The patient’s struggle to understand the 
nature of his experience is illustrated by 
the man who plugged his ears to determine 
voices from inside or 


whether the came 


outside. Another person differentiated be- 
and 
that 


“unshakable 


tween “thoughts” (hallucinations ) 
maintained 
with 
that 
that of 


resignation. Clearly, this is not always so. 


conversations. If it is 
held 


follows 


hallucinations are 
conviction,” it the patient’s 


response would be uninquiring 


Thus far, we have discussed the re- 


sponses which precede attempts to reconcile 
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with the 
ego's accustomed way of viewing the world. 


hallucinations (which persist) 


In most instances, an effort is made to 
bridge these two incompatible views. This 
can be achieved by making the hallucina- 
tions consonant with the order of things 
described Schreber’s 


(as Freud way ot 


coping with his delusional system). To 


bridge, logical thinking usually must be 
abrogated and belief (in the religious sense) 
substituted. In other words, the usual 
process of validation must be suspended. 
Hallucinations are regarded as true (in the 
sense of affective truth—they feel right, so 
they are right). They now are fitted into 
the ego’s previous orientation by the use 
of a variety of theories, often mystical in 
this included 
(the 


only theory which adhered to logical think- 


nature. In the cases studied 


“something wrong with my _ brain” 


ing in a conventional sense), increased 

hearing, radio frequencies, telepathy, and 

special, religiously fostered powers (God's 


When this 


occurret 1, the 


way, voices of the dead, etc.). 
type of reconciliation has 


hallucinations are no longer regarded as 


“crazy.” So to make 
It is at this point that “unshakable 
( After 
time even the need to reconcile may not be 


speak, they now 
sense. 
conviction” occurs.t a period of 
evident, as in the patient who stated, “All 
I know is I hear it.’’) 
The 


ceeding from an acute phase, in which an 


yrocess, as described, 1s one iTO- 
I 


active struggle is waged, to a chronic phase, 
in which reconciliation occurs and harmony 
is restored. As in any struggle, the balance 
may shift at any point and a reversal fol 
low. Thus, in patients who recover, the 


stage of reconciliation may be absent or 


short-lasting. (This may determine wheth- 


er or not—or how much—‘scarring” re- 


sults from the psychotic episode.) At any 


rate, the hallucinations cease, and the ego’s 


t As previously noted, it may also occur during 
the “acute phase” if the experience is extremely 
intense or if the observing function of the ego be- 
comes inoperative 


Hollender—Boészorményi—Nagy 


previous way of viewing the world once 
again, more or less, prevails. 


Summary 


In this article, hallucinations have been 
viewed in terms of the inner experience 
of the patient. The initial reaction was one 
of extreme fear and the notion of “going 
crazy.” For a brief period, the observing 
function of the ego often remained intact 
and scrutinized the affective experience as 
Later—if the 


an adaptation was 


an outside observer would. 
hallucinations persisted 
made to them. This consisted of an effort 
to reconcile the inner experience with the 
ego's accustomed (or former) way of 
viewing the world. To accomplish this, the 
usual process of validation was suspended, 
and a variety of theories, often mystical 
in nature, were substituted. 


Syracuse Psychiatric Hospital 
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Experience of Perceptual Distortion as a 


Source of Anxiety 


SHELDON J. KORCHIN, Ph.D.; HAROLD BASOWITZ, Ph.D.; Roy R. GRINKER, M.D.; 
DAVID A. HAMBURG, M.D.; HAROLD PERSKY, Ph.D.; MELVIN SABSHIN, M.D.; HELEN HEATH, Ph.D., and 


FRANCIS A. BOARD, M.D., Chicago 


Important in psychological growth is the 
emergence of cognitive functions through 


which external events are apprehended 


more in terms of perceptual field charac- 
teristics and less as outward representa- 


originally proposed,* and Rapaport has re- 


tions of inner drive processes. As 


cently developed at length," the trend from 
primary toward secondary process thinking 
from chaotic, or instinct-determined, cog- 
nition to reality-oriented, logical thinking 
parallels the organism’s maturing ability to 
Without 


such ability, there could be no concern 


delay discharge and gratification. 


with external events mainly in their own 


terms. In this conception, veridical per- 


ception serves a distinctly adaptive func- 
tion, summarized in 


the phrase reality 


testing.” With the accretion of experience, 
and the operation of memory and an ex- 
tended time perspective, the individual is 


able to act vicariously, i. ¢., to fantasy the 


conditions and consequences of action, 


rather than acting directly, as in an earlier 
stage. Hence, the sometimes painful con- 
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sequences of error can be avoided. How 
ever, reality-oriented perception and logical 
thought are maintained not only because 
they serve adaptive function, but because 
of an equally important need for a stable 
conceptual world. Not only does the indi 


vidual need to know what is external to 


him in order to deal better with it, but he 
know 

This 
of perception has been expressed in such 
Bartlett's “effort 
ing’ * or Tolman’s “placing” 
Murphy,’® “The 
events in time and space gives satisfac- 
tion.” 


needs simply to an organized and 


meaningful world. motivated aspect 
after 
need.'® Ac- 


concepts as mean 


cording to ordering of 


In psychopathological states the hard 
won capacity for organized perception of 
the outer world, both social and physical, 
is reduced or perhaps never attained. The 
mobilization and maintenance of focal at- 
tention, figure-ground patterning, concep- 
other mental 


tualization, “higher 


processes” are impaired. Paralleling this, 


perception and thinking are invaded by 
affective processes, so that those ego func- 
tions which are relatively autonomous in 
the mature adult are again determined by 
inner needs in the mentally ill patient. In 
general, disturbances of cognition are re 
lated to three distinguishable, though often 
1. There is 
primary weakening of the integrative func- 
tions of the 


processes, exceeding the ego’s controlling 


sequentially related, processes : 


ego. 2. Affective and drive 
forces, are released directly into experience. 


3. Defensive maneuvers, intended to pre- 


vent or minimize such invasion, themselves 


reduce perceptual accuracy by requiring the 


PERCEPTUAL DISTORTION 


exclusion, distortion, or personalistic inter- 


pretation of experience Moreover, even 
when successful in preventing anxiety, the 
exaggerated ego defenses of neurosis al- 
most of necessity reduce the flexibility of 


The 


individual has developed means ot 


behavior familiar. with which the 


dealing, 


is sought, while the novel or uncertain ts 


potentially dangerous and hence avoided 
Thus, spontaneity and exploration neces 
sarv for creative thought cannot be toler 


ated. Even when distortion does not occur, 

thinking becomes simplified or trivial. 
Anxiety as an affective state 1s related to 

the regression of functioning 


That 


cognitive 


both as cause and as consequencs 
free anxiety, in the intensities found in the 
mentaliy ill patient, can lead to the 


primi- 


tivation or rigidification of reality-appro- 
priate judgment has been des¢ ribed in its 
many aspects in an extensive clinical and 
experimental literature. On the other hand, 
anxiety can arise as a direct consequence 
of the recognition of inability to organize, 
comprehend, and thus to respond appro 
priately to a complex stimulus world. With 
the loss of ego control, the danger of being 
overwhelmed by unmanageable stimulus in 


This 


seen in relatively pure form in the brain- 


put leads to anxiety. mechanism 1s 


injured patient’s “catastrophic reaction,” 


described by Goldstein.» This condition is 
analogous conceptually to the experienced 
inability in dealing with repressed drives, 
which has been of more interest in the past 
in psychoanalytic theory. The threat is one 
of a loss of mastery, in the one case with 
respect to external, and in the other to in- 
ternal, events, with anxiety signaling in- 
adequacy in maintaining control. 

This paper reports an experimental at- 
tempt to alter the anxiety level of patients 
and normal subjects by exposing them to 
a stimulation in which the adequacy of 
their perceptual judgments about quite 
simple external events was challenged. In 
brief, visual materials were presented for 
judgment, and again for more detailed ex- 
test the the 


amination, to correctness of 
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initial judgment. However, unknown to 
the subject, the materials were altered be- 
tween the first and the second viewing, SO 
that it seemed as though perception were 


The 


effects of this “perceptual distortion stress” 


inaccurate and, at times, projective. 
on emotional behavior and selected aspects 


of psvchosomatic functioning were investi- 


gated. This experiment is one of a series 
concerned with the psychosomatic organ- 
ization of anxietv which share a common 


design, involving continuous 


experimental 
or repeated measure of a variety of affec- 
tive, psychological, physiological, and en- 
docrine functions during experimentally 
produced stress conditions.° 

In earlier experiments, the subject was 
confronted with emotional problems largely 
unresolved or denied, in a way which forced 
into consciousness large amounts of undi- 
gested self-knowledge. As we have noted 
earlier.’ that this technique did not always 
produce anxiety demonstrates the effective- 
ness and speed of ego defense. However, 
the purpose was to produce some exprience 
of loss of control over inner impulses. In 
some cases, the unacceptable impulse was 
stimulated directly by the behavior of the 
interviewer, rather than through the verbal 
transaction and the interpretations made. 
In contrast to the stress interview, which 
can be characterized as an effort to reduce 
the certainty of control over inner events, 
and thus to lead to anxiety, the present 
experiment can best be described as threat- 
ening the ego’s control of external events 
because of their misperception. Ultimately, 
the effect of the two conditions should be 
the same, but different aspects of ego con- 
trol are attacked. Clearly, the distinction 


can never be absolute; but in a_ broad, 
though important, way the two stress con- 
ditions can be conceived as specific to the 
two major directions of ego control—in one 
case, with regard to the management of 
internal impulses, in the other, focusing 
on control of external reality. 

Certainly, the two experiments differ in 
the mechanisms used to produce stress. In 
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the interview, the patient meets another 
human being in face-to-face social inter- 
play, and the emotional consequences 
depend on the convincingness of the trans- 
action for conveying the essentially unre- 
solved nature of many of his problems. In 
the perceptual situation, by contrast, the 
primary transaction is between the subject 
and the perceptual materials, with the emo- 
tional impact deriving from the perceived 
incongruity, rather than depending on the 
social interplay. Consequently, the role of 
the experimenter is more that of “exam- 
iner” than of “stresser,” as in the interview 
condition. 


Proczdure 


General Experimental Design—The study con- 
sisted of four consecutive days. On the first of 
these (“preexperimental day”) the subject was 
brought to the laboratory and the various psycho- 
logical, physiological, and biochemical measures 
made, without, however, any explicit stress being 
introduced. This day was intended to familiarize 
the subject with the laboratory and the test pro- 
cedures, although, as noted in the report of the 
earlier experiment,” it was for many subjects a 
rather formidable experience and cannot in any 
sensible way be considered a “basal” condition 
The stress was introduced in each of the following 
three experimental days (Days 1, 2, and 3). On 
these days, the same set of measurements was 
made in the period before, during, and after the 
stress. In all cases, however, indices of per- 
formance are available for all of the major periods 
of the total experiment: preexperimental day, and 
pre- and poststress on each of the three experi- 
mental days 

This paper is intended mainly to present the 
experimental stress technique—to describe the pro- 
cedure, its meaning to the subjects, and its emo- 
tional consequences—and only secondarily to 
consider its effects on the range of psychosomatic 
functioning investigated in the over-all study 
Neither the methods nor the findings of a number 
of variables will be discussed. Certain aspects of 
the emotional ratings, perceptual performance on 
a test involving area comparison, and the plasma 
level of hydrocortisone as an index of adreno- 
cortical functioning will be considered. For ease 
of presentation, details of experimental procedure 
for these measures will be described in later 
sections, along with the data yielded by them. 
Elsewhere will appear a more detailed report of 


the biochemical findings.” 
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Experimental Stress Condition —The stress con- 
dition consisted of two distinct tasks. Length 
Estimation, repeated on each of the three experi- 
mental days; and Picture Description, administered 
only on the third of these days. In both tasks the 
subject judged some visual materials, which in later 
validation against more detailed examination of 
the material proved to be partly or wholly incorrect 

Length Estimation: The subject was shown 15 
pairs of lines, each pair ruled vertically, 4 in. apart, 
on white cardboard. The lines varied in length 
from 434 to 534 in. The minimum difference be- 
tween lines was \% in.; the maximum, in. The 
subject had simply to tell which line of the pair 


was longer. Although the discrimination required 
careful viewing, the differences between paired 
lines were sufficiently large that virtually no errors 
were made in preliminary tests 

With his eyes fixed in an eyepiece, the subject 
could see nothing other than the stimuli uniformly 
illuminated at the other end of a viewing box 
approximately 2 ft. long. When the field was il- 
luminated, a stop clock was simultaneously started, 
which was stopped when the subject responded 
After each judgment the card was removed from 
the holder and laid before the subject, who, with 
a ruler, measured the two lines and declared 
whether he was right or wrong. In its essentials, 
the situation consists of two modes of making the 
same perceptual judgment—visual estimation and 
measurement—the latter conceived as validation for 
the former. Unknown to the subject, a number of 
cards were switched, so that the lines measured 
were different from those previously seen. The 
alternate lines were drawn so as to minimize any 
secondary cues by which the subject could discover 
the deception. On the first experimental day, the 
subject was led to fail in 6 of the 15 judgments; 
the following day this was increased to 8, and on 
the third, and last, day of the experiment, to 10, 
of the 15 stimuli. The order of paired stimuli 
was varied from day to day. Thus, the subject 
was confronted with the unaccountable experience 
of error in a rather simple perceptual judgment, 
since the stimulus differences, though small, were 
distinctly discriminable and the initial judgment 
was usually made with considerable confidence 
Throughout the test, the experimenter’s behavior 
reflected interested concern, perhaps some bewilder- 
ment that the patient was not readily able to 
judge the lines correctly 

Prior to the first day’s session, the following 
Statement was made, in essence, and repeated in 
part on subsequent days. it is reproduced in 
detail to give some picture of the implied meaning 
of the task. 

“Every psychologically healthy person has to be 
able to make accurate decisions about what goes 
on in the world about him, both about things and 
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about the actions of people. As you know, mentally 
ill people are undependable or inaccurate in what 
make 
Sometimes they 
W ¢ believe 


that the difference between psychologically healthy 


they see or hear or in the judgments they 


about things going on about them 


see or hear things which are not there 


and unhealthy persons can be seen even in relatively 


simple perceptual judgments. In the test we will 


give you now, we want to see how accurately 


you can judge the size of lines Ithough judging 


daily 


to do this test 1s 


length is not vers 


that 


important in your 


we have found being able 


definitely related to the ability to make important 
decisions 

“I am going to show you pairs of lines, one on 
the right and one on the left 


One line will always 


be longer than the other. I would like you to 
tell me which line is longer. Just give the positior 
of the longer line—right or left. Before eac! 
pair of lines is presented, you will see a 

cross, which will be shown again after you judge 
the lines. I would like you to keep your eyes 
on this cross until you see the lines and then con- 
tinue looking at it after the lines disappear, until 
I tell you to take your eyes from the eyepiece 
This is necessary to keep your eyes in the place 
where the lines are shown. After you make your 


judgment, the card will be taken from the viewing 


look at it 


whether 


box, and you will have a chance to 


closely and measure the lines to see you 


are correct or incorrect. Call out your measurements 


to the nearest quarter of an inch on this ruler, 


and tell us whether you were correct in your first 


judgment. Measuring the lines will give you a 
chance to know how well you are doing and to 
improve on later judgments.” 


From this statement it is clear that the subject 


led to 


mental health, and inaccuracy 


was interpret the situation as a test of 


as a sign of psycho- 


logical breakdown However, it should be pointed 


out again that the experimenter remained an 


essentially neutral figure, neither supporting this 


interpretation through further action nor showing 


disapproval of the patient for failure, or yet, at 


the other extreme, making any 
to allay 


intentional efforts 


the patient’s fears. The experience of 
distortion stems primarily from the patient's rela- 
tionship to the stimulus field, depending on the 
disparity between the original and the validational 
judgments, 


rather than on the 


transaction with 
the experimenter 
Picture Description Length I:stima- 


tion on the third experimental day, an 


Following 
additional 
procedure, intended to intensify the subject’s experi- 
ence of perceptual distortion, administered 
The subject was told that he had done poorly, 


more so 


was 


each day, in judging and that 


now another test was to be given bearing on his 


length 


ability to make accurate judgments. However, it 


Korchin et al 


felt to have 
test, 


the material to be viewed was to be scenes depicting 


was explained, this procedure was 


greater importance than the previous since 


actual social behavior and, to our minds, was more 


closely related to the subject's ability to make 


judgments in life situations of social importance 


sing the series of 


The 
Length Estimation 


same viewing apparatus, a 
photographs was shown briefly (0.25 second) 


general procedure paralleled the 


task 


terials 


as closely as the difference in stimulus ma- 


permitted. First, a picture was shown and 
the subject was asked to describe the scene; then 


taken 


before hin 


it was from the viewing box and placed 
to check 


the accuracy of his report on the briefer viewing 
As before, 


for more detailed 


inspection 


alternate plates were actually shown 
the 


number and positions of 


on the second occasion. In 


the 


posing 


pictures 


stimulus properties 


ficures, details of clothing, lighting, and so on- 


were altered as little as possible.* Thus, the first 


picture shown was a man sitting, looking some- 
what depressed, with a gun to his temple. The 
alternate version showed the same person in the 


same posture, though apparently in thought, now 
holding a pipe in his hand with the stem in about 
the same position 


The 


pressed person 


as the gun barrel was formerly 


first picture is described as a de- 


the 
self-destructive content entirely 


usually 


suicide ; alternate 


empting 
picture denies the 
Figure 1 shows this and other used in 


The 


presented tachistoscopically, and the more neutral 


pair one 


this study more “threatening” version was 


alternate, for longer inspection immediately after- 
ward 


Eight pairs of pictures were used 7 


* Staff members served as models. Faces are 


shown only for those with whom the patients were 


not likely to have contact, either as part of the 


experiment or in the hospital generally 

+In some cases one or more of the pairs was 
not shown, when it seemed that the subject was 
becoming suspicious of the 
“overdoing it.” 


task or that we were 
Similarly, in a few instances the 
first picture of the pair was shown twice if the 
subject’s report denied the threatening content, in 


effect described the neutral version. Since the 
purpose of the task was to set up a convincing 


demonstration of both of 
these deviations from a fixed procedure seemed 


justified. 


perceptual distortion, 


However, they were used only oc- 


casionally. It should be noted that we were con- 
the 


instrumental value of this technique in changing 


cerned mainly in the present study with 


affective levels and in studying change in other 


variables. In a more extended study of the tech- 


nique itself, the order neutral-threatening and 


neutral-neutral should be investigated 
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Fig. 1—Two pairs of pictures used in the Picture Distortion procedure 
is rapidly exposed; the B version is then shown for more lengthy examination 


Man with gun 

Nurse pulling sheet 
over man’s head 
as in death 

Man with hands to 
woman's throat, 

as if throttling 

her 


Man and woman in 
embrace 

Man dancing with 
man 

Two men restrain- 
ing or struggling 
with enraged man 

Tense, unhappy man 


bent over, ap- 
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Man with pipe 

Smiling nurse “tuck- 
ing in” smiling 
patient 

Man with arms in 
same position, but 
cupping woman's 
chin as if to kiss 
her 

Same couple in dis- 
cussion 

Man dancing with 
woman 

Same men support- 
ing an apparently 
ill man 

Same person, stand- 


ing erect and re- 
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The A version 


parently a hunch- laxed, with laun- 

back dry bag over 
shoulder 

8. A. “Boss” pointing, ap- B. Same “boss” extend 

ing arm for hand- 


shake 


parently in anger, 

to man 

desk 
Although 


effort to create the experience of perceptual distor 


acToss 
similar to Length Estimation in the 


tion, this procedure adds the important suggestion 
that the distortion results from the projective 
intrusion of needs commonly denied consciously 
self-destruction, sexual hostility, homosexuality, 
and the like. Consequently, the “errors” are hardly 
as innocent as misjudging which of two lines is 
longer; although both imply failure of ego func- 


tion, the demonstration is decidedly more vivid 
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and, we anticipated, anxiety-provoking with the 
picture material 


Subjects —Two groups—l1 psychiatric patients 


and 5 normal young men—served as subjects in 


the four-day multivariate experiment, using the 


perceptual distortion procedure as a focal stress 


The 


inpatient population of 


on the three experimental days psychiatric 
group was drawn from the 
Psychosomatic and Psychiatri 


the Michael Reese Hos 


the Institute for 
Resear« h 


pital, and were 


and Training of 
roughly con 


tested in 


selected oO 


parable to an earlier grou patients 


the same basic experiment with an anxiety 


provoking interview as stress 


All of these patients were considered to be anxiety 


prone on the basis of preexperimental interviewing 


and review of their clinical records obvious 


reasons, grossly disturbed patients 
used, nor were any 
cluded. The 


seven 


patently psycho 
present patient 
and women, witl 


meti rour 


39.8 years The control subjects 
4) 


1 
} 


were 


enlisted 


recruited from the 


Army Head 


screened, and those 


met mean age 


headquarters personnel of the Fiftl 


A larger 


felt to be most “clinically normal” 


quarters group was 


were requested 


to participate in the experiment 
Prior to the experimental week, subjects were 


ily in general terms that they were to be 
tests on 


1, sub 


further 


given some physiolog1 ological 


ind psyci 


a number (unspecified ) yf davs A fterwar 


jects were interviewed, partly to get 


formation about their reactions 


procedures, and largely to reassure 


the stress situation 


Results 


Behavior on the Perceptual Distortion 
Tasks 


lures 


In the main, subjects accepted the 
did 


question, at least overtly, the intent of the 


without protest and not 
tests. The general reaction to the recurring 
failure during Length Estimation was sur- 


prise, often chagrin, sometimes self-depre- 


ciating anger. Rarely was any suspicion 


of the examiner expressed, not even in 
later interviews with another investigator; 
nor did any fully developed conviction of 
tricked The 


“Something must be 


being appear. often-made 


statement, wrong,” 
usually reflected genuine confusion, rather 
than the subject’s suspicion of having been 
rnisused. Most subjects measured the lines 
scrupulously, though sometimes with the 


Korchin et al 


annoyed comment: “I can see it now; 
there's no point in measuring them to know 
I was wrong.” 

During the first day's session subjects 
expressed surprise at how far off they were 
in a particular judgment, but there did not 
seem to be any genuine experience of fail- 
ure until they were told at the end of the 
session that only 9 of the 15 judgments 


had been correct. Still, the session often 
ended on a note of hope, as the examiner 
said that the performance had not been 
good but that he would try the task again 
the 


the second and third day was in a grimer 


following day. Typically, testing on 
atmosphere, with the subject determined to 
do better and more visibly perturbed by 
each “error.” In a coming section, the emo- 
tional changes will be discussed further in 
terms of the ratings of affected response 
made by observers 

The subjects made considerable effort to 
understand why they were doing so poorly. 
A variety of hypotheses—ranging from 
bald rationalizations to quite elegant per- 
were evolved in the effort 
the 
time, ascribing it to 


ceptual theories 


to make meaningful obvious failure, 


without, at the same 
personal inadequacy. Systems for estimat- 


the 
top and bottom of cards, rather than the 


ing lines—e. g., using distance from 


length from end to end of the line—were 
tried and discarded. The brightness of the 
lights, thickness of lines, and other aspects 
of the displays served as explanations for 
Description the 


speed of presentation served as a further 


error. During Picture 


explanation for distortion. Many patients 
attempted to anchor their performance in 
terms of some “group norms”—“Am I 
doing as well as most people?” 

Despite misleading feed-back, most of 
the line pairs were actually correctly judged 
on each of the three days. The poorest per- 
forming subject made 3 errors on one day, 
the 
the entire group on all days was 14.4 out 
of the Nor did this 


change at all from day to day. The means 


but over-all mean number correct for 


maximum 15. value 
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on the three days separately were 14.4, 
14.3, and 14.5. Thus, despite incorrect in- 
formation and the intended intensification 
of failure feelings, subjects were in fact no 
less correct on the last than on the first day. 
Similarly, decision time showed no regular 
or significant change across the three ex- 
perimental days. If anything, the mean 
decision time on the third day was some- 
what lower than on the first and second 
days. Subjects did, however, become more 
variable in the speed of judgments on suc- 
cessive occasions. There was some ten- 
dency to slow response on the judgment 
following one declared wrong, and conse- 
quently the day with the greatest number 
of errors had the greatest variability. Over- 
all, however, the experience of failure had 
little effect on the quality of performance 
in the test task itself, other than to increase 
variability of decision time. 

With the Picture Description task the 
initial descriptions were usually quite ac- 
curate and detailed. Although some _pa- 
tients stayed fairly close to the stimulus 
materials and gave rather literal descrip- 
tions (“Man with a gun to his head”), 
most volunteered some interpretation (“A 
man with a gun to his head about to com- 
mit suicide”). When shown the alternate 
plates, most subjects immediately saw the 
discrepancies, particularly when they had 
committed themselves to a psychological 
interpretation of the pictured events. How- 
ever, in a number of cases the initial 
description was sufficiently vague that the 
alternate seemed to differ only in slight 
ways. Thus, the subject who said, “A 
nurse covering a patient,” and not mention- 
ing death, might simply comment, when 
shown the alternate version, that he had 
neglected to note that the nurse and patient 
were actually smiling. Most frequently, 
however, there seemed to be a genuine ex- 
perience of misperception or misinterpre- 
tation. 

As the series progressed, there was a 
tendency for some subjects’ descriptions to 
become briefer, reporting only the most 
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obvious aspects of the pictures, or to be- 
come more concerned with psychologically 
trivial details of the pictures. The subject, 
accused as it were of being inaccurate, be- 
came, instead, vague or compulsively de- 
tailed. It is difficult, from the material at 
hand, to tell whether the subject was simply 
suppressing report, or was in fact per- 
ceptually blocking, although it is our im- 
pression that there were genuine instances 
of a true reduction in the perception of 
the threatening material. Although we 
have too little information to justify any 
more extended discussion, it does seem that 
this task evoked defensive maneuvers, 
similar in kind to those described in experi- 
ments on “perceptual defense” and com- 
monly found in the clinical use of the 
Rorschach test and other projective pro- 
cedures. 

Affective Reactions to the Perceptual 
Distortion Stress —Throughout each of the 
four days of the experiment, two observers 
viewed the subject through a one-way 
screen and kept continuous records of be- 
havior. Once during the early morning 
(pre period) and once after the stress 
(post period) the subject was interviewed 
for perhaps 15 minutes with the primary 
purpose of exploring changes in the ex- 
tent and variety of emotional reactions in 
the experimental situations. From the ob- 
servation and interview records, ratings 
were made for each of three discrete sec- 
tions of each day: the period before, dur- 
ing, and after the experimental stress. The 
technique and reliability of these ratings 
have been discussed elsewhere and need 
not be considered here.* In brief, anxiety, 
anger, and depression were rated sepa- 
rately, each on a seven-point scale. Zero 
was taken to represent lack of the affect, 
and 6 as the greatest possible quantity. 
Along such a scale, most patients who 
could cooperate in this study tended to be 
at the lower end. In order to indicate the 
rather smaller amounts of change from 
occasion to occasion, “plus” and “minus” 
qualification was allowed, thus in effect 
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creating a 19-point scale. The mean values 
presented here are based on the conversion 
fractional numbers; 


of these ratings to 


elsewhere integer values have been used.* 


of the present experiment. Although there 


is a clear and significant difference in af- 
fect levels between the normals and either 


patient group, the experimental changes 


Although originally focused on the ex are roughly of the same order. 
perience of anxiety, early in this series xcept for the anxiety ratings of the pa 


of experiments it became clear that two 


other affective experiences, anger and de 


pression, can readily arise in response to 
stresses of the type used. The combination 
of the three rated affects thus vields a gross 
emotional disturbance in 


index of over all 


tients’ first experimental day, there is a 


general rise from the pre period to the 


during-stress period in each of the ratings 
Since. as We 


on each day have already 


noted, the impact of the first day's stress 


is not fully felt until the end of the test 


the experiment. In the present analysis period, it is understandable that the ratings 
this “combined affective rating” is taken which represent the entirety of this period 
simply as the sum of the three individual = ghould not 


ratings. 
Table 1 


contains the mean affect ratings 


each occasion for three experimental 
] 


groups, the patient and normal subjects 


tested with the perceptual distortion stress 
the earlier 
The 


groups allow two important comparisons: 


and, for comparison, patients of 


stress-interview experiment three 


the effects of different stresses on persons 
of roughly the same sort (psychiatric in- 
patients prone to anxiety), and the effects 
of the same stress (perceptual distortion ) 
on persons differing in 


quite definitely 


anxiety and mental health generally (pa- 


vet be elevated. 
\ffect levels 


continus 


stay up or, 


the 


more usually, 


to rise in post-stress period. 


lor the patient group, this is least true on 
the third experimental day, when the re 
sponse during the stress period was higher 
than in any preceding period. The normal 
subjects have a somewhat greater tendency 
after the 
Both 


and patients have their highest levels and 


to continue increasing stress 


period proper is over. normals 


largest changes from 
post-stress 


pre- to during- and 


periods on the third experi- 


mental day. However, only the normal 


group shows the anticipated increase in af- 


tients zs. normal soldiers ) 
It is clear, even on cursory viewing of fective response from the first to the 
the mean ratings in Table 1, that the per- second to the third experimental day, 


stress 


had 


effect of inducing emotional disturbance in 


ceptual distortion the over-all 


both the patient and the normal subjects 


paralleling the increase in the amount and 
variety of perceptual failure built into the 
experimental task. 


Taste 1.—Levels of Affect Before, During, and After Two Experimental Stresses 
Day 1 Day 2 Day 3 

Affect Group * Day Pre Dur Post Pre Dur Post Pre Dur. Post 
Anxiety Patient, interview 1.38 0.97 1.38 1.05 0.63 1.2 1.39 0.78 1.48 1.53 
Patient, perceptual 1.31 1.52 1.49 1.79 1.05 1.27 1.32 1.30 1.86 1M 
Normal, perceptual 0.74 0.44 0.68 0.72 0.80 0.88 0.82 0.52 1.08 1.14 
Anger Patient, interview 0.55 0.72 1.04 1.02 0.61 1.41 1.29 0.77 1.35 1.06 
Patient, perceptual 0.86 0.93 1.14 1.56 0.83 1.02 1.13 1.31 1.69 1.59 
Normai, perceptual 0.12 0.00 0.12 0.18 0.12 0.40 0.74 0.06 0.40 0.46 
Depression Patient, interview 0.68 0.82 1.32 1.16 0.52 1.24 1.60 0.71 1.17 1.52 
Patient, perceptual 1.00 1.04 1.13 1.70 0.74 1.00 1.33 1.19 1.66 1.79 
Normal, perceptual 0.12 0.06 0.20 0 0.26 0.54 0.88 0.46 0.66 0.98 
Combined ¢ Patient, interview 2.61 2.51 3.74 3.23 1.76 3.93 4.28 2.26 4.00 4.12 
Patient, perceptual 3.17 3.49 3.76 5.05 2.62 3.29 3.78 3.80 5.21 5.22 
Normal, perceptual 0.98 0.50 1,00 1.44 1.18 1.82 2.44 1.04 2.14 2.58 


* The three groups include all subjects who completed the four days of the experiment and were rated in each period. For the pa- 
tient group given the interview stress, N=18; for the patients given perceptual distortion stress, N=10; and for normals, N=5. 
+ The sum of anxiety, anger, and depression ratings 
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Lastly, we may question whether the 
stress conditions, or the subject groups, 
differ in the pattern of affects aroused. 
Although both procedures were intended 
to produce anxiety, it is conceivable that 
the interview, which depends on the rela- 
tionship of two persons, might be more 
likely to evoke anger than the more im- 
personal perceptual stress, in which the 
examiner is a less accessible or appropriate 
object. Again, it is clear in Table 1 that 
the changes in the three rated affects are 
roughly coordinate, indicating perhaps a 
general state of emotional disturbance rather 
than any more specified response. Hence, 
any indication of specificity would have to 
be in terms of rather small proportionate 
differences. If the levels during and _ fol- 
lowing the stress are compared with the 
pre-stress levels, it does seem that the in- 
terviews produced proportionately more 
anger and proportionately less anxiety than 
the perceptual distortion stress. However, 
it should be cautioned that these differences 
are small and separate analyses have shown 
that the three affect ratings are actually 
highly related. 

Effect of the Stress on a Perceptual Dis- 
crimination Task.—Another measure made 
on the preexperimental day, and before and 
after the stress of each experimental day, 
required the subject to discriminate squares 
varying in area. The present procedure is 
a somewhat modified and enlarged version 
of the Area Judgment Test used in the 
interview-stress study, and described fully 
in an earlier paper.* In its present form, 
the test had two major portions: 1. A 
series of pairs of squares (white on a black 
background) viewed simultaneously. The 
subject was asked to judge which of the 
two was larger. 2. A series of displays 
consisting of a square in the center, circled 
by seven other squares, varying in size. 
The subject’s task was to identify the one 
among the comparison figures which ex- 
actly matched the central one in size. Al- 
though relative size is judged in both cases, 
the paired-stimuli version involve instan- 


106 


taneous viewing and allowed only a com- 
pletely correct or incorrect judgment. 
Consequently, the second (multiple-stim- 
uli) task was introduced to tap more 
complicated perceptual behavior, since the 
subject had to search the number of com- 
parison figures, match, as it were, the 
standard to each, and decide which among 
the various possibilities came closest to the 
best match. When incorrect, the error 
made could represent greater or less devia- 
tion from the standard, and hence more 
sensitive scoring of the accuracy of per- 
formance was possible. The paired-stimuli 
series (48 items) and the multiple-stimuli 
series (14 items) were administered in 
succession on each pre and post occasion. 
Both versions were scored for accuracy, 
decision time (time from the exposure of 
the display to the subject’s response), and 
confidence. (For each item the subject 
rated the certainty of his estimation, where 
0% was a complete lack of assurance and 
100% absolute confidence. ) 

Though performance on the two pro- 
cedures differs in some particulars, in both 
groups the mean scores show substantially 
the same trends from period to period in 
regard to the three test dimensions of ac- 
curacy, decision time, and confidence of 
judgment. Consequently, for present pur- 
poses we can consider the two procedures 
as a single index of perceptual functioning 
in this situation. For convenience, the 
more easily described data of the paired- 
stimuli version will be discussed in the re- 
mainder of this section. 

Since the stress was designed to pro- 
duce an experience of perceptual failure, 
it was readily assumed that a test pro- 
cedure similar in structure to the stress 
task (both involving materials presented 
for visual examination, discrimination, and 
judgment) would likely show the effects 
of the experimental intervention. Indeed, 
the original intent of this series of experi- 


ments © was to influence the action of bio- 
logically distinct levels of function by the 


introduction of stressers conceptually ap- 
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TasLe 2.—Area Judgment Test (Paired Stimuli) Performance Before and After a 
Perceptual Distortion Stress for Patient (N=11) and Normal (N=5) Group 
Day 1 Day 2 Day 3 
Preexper. — - 
Test Variable Group Day Pre Post Pre Post Pre Post 
——- - f Patient 29.0 $2.9 31.7 32.4 32.7 32.4 31.5 
Accuracy, No. correc \ Normal 29.8 32.8 33.4 36.4 34.8 36 36.0 
f Patient 4.15 3.93 3.89 3.93 4.29 3.83 3.95 
Decision time, sec. | Normal 2.84 3.07 3.36 3.04 3.45 341 4.06 
f Patient 72.9 64.7 55.0 MS 51.6 44.4 
Confidence, ratings % Normal 60.8 62.0 O44 65.5 6.4 68.0 


propriate to each. Thus, the present ex- 


periment was expected to modify, perhaps 
first, the test 


situation. 


perceptual functioning in 


This expectation is met in only limited 
Table 2 


time, 


degree. gives the mean accuracy, 


decision and confidence values for 
the paired-stimuli Area Judgment test for 
the patient and normal groups of subjects 
on each occasion of testing. For each 
group there are only small, and insignifi- 
cant, changes in the accuracy scores from 
occasion to occasion. Though the patients 
and normals start with virtually identical 
values, there is some indication of a greater 
degree of improvement over the three days 
in the normal group. However, the changes 
are small, and there is no direct evidence 
of stress-induced effects in this aspect of 
the 


show 


perceptual judgment. By contrast, 


speed and confidence of judgment 
more systematic effects, in the first case 
being similar for the two groups, and in 
the second case operating in opposed direc- 
tions. 

Although the differences are small and 
insignificant, there 1s a general slowing of 
response from the pre to the post measure, 
with the single exception of the patients 
(It is to be 
recalled that this was also the only occasion 


on the first experimental day. 


which showed no increase in anxiety.) In 
general the normals respond more rapidly 
than the patients, with the greatest, though 
not statistically significant, difference on 
the first day of the study (preexperimental 
day), when the patients had a mean deci- 
sion time of 4.18 seconds and the normals 
one of 2.84 seconds. This is, of course, 


the subjects’ first experience in the strange 
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and somewhat forbidding laboratory, and 
it seems to be a general quality of the 
anxious person that he is less able to deal 
with, and consequently more uncomfortable 
with, any novel situation which requires 
unaccustomed behaviors. However, over 
the entire experiment the normal subjects 
tended to become slower on each successive 
occasion, whereas the patients stayed at 
roughly the same values, except for the 
pre-post 
variance 


small changes. 


the 


An analysis of 
the 
groups in the slopes of these curves yields 


for difference between 


an F-ratio short of significance. However, 
the decision time data of the multiple- 
stimuli task do show significant differences 
in trend between the two groups (P<0.05). 

The 


sions 


differences between occa- 
appear in the 
Although the rating 


system is quite arbitrary, and it is alto- 


greatest 


and between groups 


ratings of confidence. 


gether conceivable that subjects use dif- 
ferent the 


changes between successive test occasions 


internal frames of reference, 
for the same subjects can be interpreted 
as reflecting changes in the subjects’ as- 
while making these perceptual 
The patient group 
steadily from a higher to a lower level of 
confidence the 

(Table 2; Fig. 2). 

sion high of 72.9%, 


surance 
judgments. moves 
experiment proceeds 
From their first-occa- 
the values go down 
occasion by occasion to a final mean of 
44.4%. 


move in precisely the opposite direction, 


By contrast, the normal subjects 


although the over-all excursion is not as 
great. Starting with a level of 
59.2%, they move steadily upward, reach- 
ing finally a level of 68.0%. 
these 


mean 


On analysis 


of variance for trend, two series 
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Fig. 2—Mean Area Judgment test (paired 
stimuli) scores on each testing occasion for the 


normal and patient subjects in the Perceptual 


Distortion experiment 
are found to be significantly. different 
(F=4.46; df, 6 and 89; P<0.001). The 
same analysis of the confidence values on 
the multiple-stimuli task yields similar sig- 
nificance, though at the P<0.01 level of 
thus, a 
effect over the four days, though operating 


confidence. There is, cumulative 
in opposed directions in the two groups. 
The patients become increasingly less self- 
assured in the face of the repeated per- 
ceptual failure experiences, whereas the 
normals, starting more cautiously, gain con- 
The 
rising confidence of the normals perhaps 
their 
curacy of judgment and may reflect an 
adaptation to the 


fidence as the experiment continues. 


realistically parallels increased ac- 


over-all experiment 
superior to the patients. 

Effect of Stress on Adrenal Cortical 
Function (Plasma and Urinary Excretion 
of Hydrocortisone ).—In an earlier paper 
it was reported that the stress interview 
raised the plasma level of the adreno- 
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cortical hormone hydrocortisone, and_ that 
hormonal change was roughly proportional 
to the increase in emotional disturbance.'* 
detailed 


hormonal effects of the present stress on 


Complete and findings of the 
the patient and normal groups of this ex- 


periment is being prepared for separate 

Suffice it to note in the present context 
that the level of hydrocortisone, and the 
stress-induced response, are roughly com 
parable in the patient group given the per 
ceptual distortion stress and the earlier 
through 
The 


significantly 


patient group, stressed a psychi 


atric-interview procedure. present 


group of normals shows a 
level of 


(both plasma and urinary output) on each 


lower adrenocortical function 


test occasion than either of these patient 


groups. However, the relative stress re 
sponse (pre to post change ) was greater 


in the normals than in the patients on 


each experimental day (significantly so; 
P<0.05, on the second experimental day, 
and falling just short of this level on Day 
3). Compared with their measures on the 
experimental days, the patients had pro 
portionately more response on the preex- 


perimental day than did the normal 
subjects. 

In brief, by this index of hormonal 
activity, as well as the emotional and 
perceptual behavior just described, the per- 
ceptual-distortion procedure evoked sub- 


stantially the same degree of change in 


anxious persons as the earlier interview 
stress, with proportionally more response 


shown by the normal subjects. 


Comment 


In a number of respects the perceptual 
distortion procedure is similar to the situa- 
tion used by Asch! for the study of inde- 
pendence and conformity, which, in fact, 
contributed to the 
method. In Asch’s experiment a 
number of subjects are asked to view a 


origination of the 
present 


stimulus line, and three comparison lines, 
and each is to say in turn which of the 


Vol. 80, July, 1958 


c 
= 
= — 
OO 
I 
I 
‘ 
a 
1 
| 
ad 


PERCEPTUAL DISTORTION EXPERIENCE 


equal in 


length to 
However, all but one of the 


comparison lines is 
the standard. 
judging group have in fact agreed with the 
experimenter to give previously decided 
incorrect comparisons on a number of oc- 


Thus, as Asch the 


situation, the critical subject is submitted 


casions. characterizes 
to contradictory and irreconcilable forces. 
On the one hand, there is evidence of a 
clearly perceived relationship between the 
lines, and, against this, is the unanimous 
agreement of a group of peers. Both these 
are in the immediate 
obliged to his judgment 
publicly, along with all the other subjects, 
the subject take a 
stand against the group. The 
Asch notes, is self-contained: 


forces situation. 


seing state 


critical must public 
situation, 
The critical 
subject can neither avoid nor evade the 
conflict by referring to conditions outside 
the experiment. 

In the present experiment these basic 

hold, that the 
“contradictory and irreconcilable 


conditions 
flict—the 


forces”’- 


except con- 
is wholly within the subject’s ex- 
The 


of what is 


perience. two competing definitions 
true are both to the 


subject’s experience, one being represented 


intrinsic 


in an initial perceptual act, the second in 
the validating judgment, and, unlike Asch’s 
experiments, not depending upon social 


consensus. As a consequence, the present 
the 


possible in Asch’s experiment, indeed the 


situation does not allow resolutions 


phenomena which he was concerned to 
study, taking an independent stand despite 
the isolation from group agreement or re- 


nouncing of one’s own judgment and 


conforming to the group standards. Con- 
sequently, the contradiction is more truly 
irreconcilable because the failure of agree- 
ment is located within the subject. 

Nor is there any question from findings 
available that the experimental condition 
did lead to emotional and certain coordinate 
disturbances. For there 
seems to have been a similar sequence of 
events. The conflict was first reacted to 


with surprise, and, within the first session, 


most subjects 
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no marked disturbance. Following this was 
a quest for explanation, an effort to under- 
stand the disparity between the original and 
the validating perceptions. Many of these 
explanations were sufficiently acceptable, 
at least to the subject, that the recognition 
of failure was delayed or avoided. More 
typically, however, the continued experi- 
ence led to confusion, and with it affective 
arousal. A stage of defense minimized the 
amount of affect released. During Picture 
Description performance, one type of de- 
fensive maneuver consisted of reducing the 
amount of commitment by reporting less, 
or less important, material in the original 
which, 
distortion when shown the second version 
There were attempts also 
to minimize the importance of the entire 
test and to withdraw from the situation. 
Generally, however, subjects were left with 
the feeling of uncertainty and anxiety, 
which extended weil beyond the period of 
testing into the remainder of the day. By 
the time of the final interview, they still 


account, therefore, implied less 


of the picture. 


showed concern about their inadequacy and 
its implied interpretation. Interestingly, in 
some cases, subjects reported compensatory 
activities, such as practicing estimating 
lengths in order to improve this ability. 
Any situation which a subject perceives 
as threatening his integrity as a person is 
potentially stressful. Anxiety is aroused 
when danger is anticipated which can be 
neither and whose 
consequences are expected to be destruc- 
tive, although 


avoided nor mastered 
usually the precise time, 
locus, or extent of the potential damage 
is not known. Whether particular 
situation is stressful depends on the inter- 
play of a number of distinguishable fac- 
tors, some residing in the subject, others in 
We 


may schematize these factors, commenting 


any 


the stimulus and the larger situation. 


on a few in terms of the present findings. 

1. The Subject’s Needs, and Relevance 
of the Stress Agent to Frustration of These 
Needs.—For exist, some need 
state of the subject must be threatened. In 


stress to 
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general, the more important the threatened 
need to biological survival or to the integ- 
rity of the personality, the more likely is 
the stimulus to evoke stress response. Con- 
versely, the more peripheral the need at- 
tacked, or the less relevant the stress object 
to centrally important needs, the less likely 
is an intended stress agent to produce dis- 
turbances of behavior. In the present exper- 
iment, it was assumed that the need for 
cognitive orientation, to know a dependable 
external world, is a basic need, although, 
we may suppose, differing in importance 
and as it relates to other needs in particular 
personality organizations. 

Parenthetically, it should be noted that 
the perceptual distortion situation is similar 
in form to many failure-stress conditions 
that have been used in the psychological 
study of stress, although, we believe, dif- 
fering importantly in intent. In the typical 
failure-stress, the subject is given some, 
usually intellectual, task which he can not 
satisfactorily complete or for which false 
scores are given. Often performance on 
the stress task is evaluated against some 
external norm, defined in terms of the be- 
havior of positively or negatively valued 
reference 


groups. For example, subjects 


are told: “Other students average 72; your 
score is 50,” or “WPA workers have com- 
pleted most of these problems; you did 


less than half.” 


tion of 


In such cases, the frustra- 
needs for achievement, status, or 
recognition is assumed, and the effective- 
ness of the experimental situation depends 
on the degree to which the subject per- 
failure in the test task as 
to these needs. Clearly, the present situa- 


ceives relevant 
tion is a failure-stress in this sense—making 
errors in line estimation or picture de- 
scription shows inability in perceiving and 
judging, which the instructions imply most 
“mentally healthy” persons can do with 
greater facility. But, more importantly, it 
was expected that the task would constitute 
prima facie evidence of a more pro- 
found order of psychological malfunction- 


ing, implying the inadequacy of ego control, 
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of greater importance to most subjects than 
achievement or status. 

2. The Subject’s Ego Strength and De- 
fenses—The degree to which any stress may 
lead to behavioral disturbance depends on 
the subject’s ability to maintain integrated 
functioning in the face of stress and has 
been expressed in such concepts as frustra- 
tion tolerance, ego strength, or, stated con 
versely, affect proneness. All such concepts 
imply some characteristics of the personality 
organization thresholds 
which stress stimulation leads to disturbed 
behavior. 


involving beyond 
Though individual stress resist 
ance can be characterized in general terms, 
the particular effects of a given stress depend 
on motivational and_ situational factors 
Closely allied to these general thresholds of 
stress tolerance are the specific defenses 
available to the person for emergency use 
to prevent the development of disabling 
anxiety or other disruptive consequences of 
stress. Not only do persons differ in the 
defenses with which they encounter any 
new stress, but situations differ in the degree 
to which they allow particular defenses to 
operate. In this experiment, the situation 


was so constructed that certain defensive 


maneuvers were less possible than, for 
example, in the interview-stress situation 
studied earlier. Because of the less direct 


involvement of the examiner, the subject 
could neither use him as a target for hostile 
projection nor, as sometimes happened in 
the interview experiment, interpret his ac 
tions as therapeutic. 

The patient and normal groups may be 
described as differing grossly in ego 
strength, if only on the basis of the history 
The 


measure the 


obtained 
dif- 


of their social adjustment. 


findings reflect in fair 


ferences in the stress behavior of persons 
differing in ego strength. But before inter- 
preting these findings, we should consider 
a third set of factors important in the under 
standing of behavior in any stress situation. 
3. Relation Between the Stress Condition 
and the Larger Psychosocial Situation 
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The impact of a particular stress depends 
not only on the nature of the stress and 
the personality structure of the individual, 
whether considered in terms of motivational 
or structural properties, but as well on the 
larger context. The stress takes place against 
a background of other continuing events, 
which may define, in the first place, the 
meaning of the particular stress and, second, 
the magnitude and types of response. Bettle 
heim * noted that arrival at the Nazi con 
centration camp was often accompanied by 
feelings of relief, since it meant the end of a 
harsh and dangerous trip, although the ar 
rival considered alone was the beginning of 
a much longer and almost equally stressful 
period. We are simply calling attention to a 
general proposition described in many more 
specific and detailed ways in psychological 
research on anchoring, frame of reference, 
or adaptation level. The response to a stress 
stimulus, as to any stimulus, depends on the 
surrounding stimulus conditions and earlier 
behavior of the subject. 
With these considerations, we should like 
to suggest an interpretation of the various 
experimental findings in terms of the dif 
ferences between subject 


groups and as a 


function of the psychosocial context. 

As part of their chronic anxiety state and 
lower ego strength, we might assume that 
the patients anticipated and entered the ex 
perimental situation with a higher level of 
anxiety than did the 


they were generally more disturbed by the 


normals. Moreover, 


situation as a whole. For them, participation 
in the experiment was a much more serious 
matter, since they might easily assume that 
the information gathered might bear on the 
length of their hospital stay or prognosis 
generally. By contrast, the normal soldier 
volunteers knew only that some tests were 
to be given, which bore little or no relation 
to their life outside the experiment. Since 
participation meant release from four days 
of duty, it might even have been anticipated 
with some pleasure. Consequently, the pa- 
tients and the normals are found to differ 


in the most general indices of psychosomatic 
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disturbance—in this study, affect levels and 
the measures of plasma hydrocortisone and 
both 


initially and throughout the experiment. 


excretion of urinary hydrocorticoids 


In terms of such nonspecific indicators, 
the first day in the laboratory was most 
disturbing to the anxious patients, and dis- 
tinctly less so for the normals. In the present 
study this is seen in the proportionately 
greater adrenocortical response on the pre- 


experimental day ; with the earlier interview- 


stress patient group significantly higher 
affect levels were found as well. For the 


anxious patient the novel situation, with its 
unknown dangers, coupled with the realistic- 
ally frightening look of the laboratory, with 
its complex equipment and professionally 
detached experimenters, constitutes the most 
real threat of the experiment. Against this, 
the intended stresses in both the interview 
and the perceptual distortion studies produce 
proportionately less additional response 
(again mainly in terms of the adrenocortical 
index). While both the 


patients show greater affective expression 


normals and the 


to each day’s perceptual distortion stress 
session, it is only the normal subjects who 
show the anticipated adrenocortical response. 
These findings may be interpreted in at 
least one of two related ways: As the 


initial level rises, a limit of response is ap- 


(a) 


proached, and an increasingly large incre- 


ment of stress is necessary to produce 
further response; the specific stress of this 
or the interview experiment was not of this 
intensity. (6) The major source of dis- 
turbance was the unknown danger seen in 
the preexperimental-day 


response; there- 


after there is a process of adaptation, 
against which the intended stresses were less 
potent. One might say that the subject hay- 
ing lived through the first day without 
catastrophe, later stress sessions could not 
produce further disturbance. In any case, 
the greater focal response of the normal 
subjects to the stress proper parallels their 
lessened sensitivity to the situation as a 
whole. Despite their over-all lower levels 


of affect, the before-stress to stress rises 
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were no smaller than the patients’, which 
might, indeed, be interpreted as showing 
proportionately more response, 

The Area Judgment Test may be con- 
sidered the most specific of the dependent 
measures, since it is closest to the stress 
task both in structure and in the function 
assessed; and it is here that the most ex- 
plicit differences are found of the sort which 
might be expected between subjects differing 
in ego strength. Neither group shows any 
appreciable pre- to post-stress change in the 
accuracy of the perceptual judgments, 
though there is some tendency for the 
normals to improve over the four days. For 
most subjects it can be assumed that making 
the discriminations accurately is to them the 
most important part of the test; although 
no “accuracy set” is explicitly given, the 
assumption, that this is what leads to a 
“better” score is easy to make. Speed was 
not even mentioned ; the clock and recording 
of time were out of view, and the self-rated 
confidence levels might seem like a secondary 
and subjective aspect of the task. The groups 
do not differ in the major test variable, 
accuracy, but do in those dimensions less 
likely to be considered as bearing on the 
adequacy of their performance—speed and 
confidence of judgment. Despite the anxiety 
aroused, both groups apparently are able to 
attend to and discriminate between the test 
stimuli about as well after as before the 
experimental stress. (For an account of the 
mechanisms believed involved, the discussion 
of similar findings in the earlier stress inter- 
view study ® is referred to.) However, while 
the patients stay much the same, the nor- 
mals become distinctly slower in arriving 
at their judgments, particularly so in the 
more complicated judgmental 
Their response to the repeated failure of 
the perceptual stress is apparently to expend 
more time, perhaps to become more certain 
before announcing their decisions. Parallel- 
ing this trend, confidence ratings increase 
from occasion to occasion. Despite their 
general disturbance, confidence in this task 
increases, as indeed their performance im- 


situation. 
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proves. The continued fall of confidence in 
the anxious patient group would seem to 
be a carry-over from the stress situation 
and to reflect their lessened capacity to 
absorb this failure and retain their self- 
assurance, despite the fact that they were 
actually capable of maintaining their per- 
formance, as measured by the accuracy 
scores, 


Summary 


A technique was developed for use in an 
experimental study of stress behavior of 
anxious patients and normal subjects. The 
subject was led to believe that his percep- 
tion was inaccurate or distorted by pro- 
ducing a discrepancy between an_ initial 
judgment and a later validating judgment, 
thus creating a conflict between two defini- 
tions of external events. Such conflict was 
expected to be emotionally disturbing, since 
it implied ego malfunctioning. The technique 
was used on three days, following a pre- 
experimental day without specific stress. In 
addition to describing behavior in the situa- 
tion, we have presented some selected data 
affective, perceptual, and endocrinological 
—measured before and after the stress to 
evaluate its effects. 

The experimental stress was found to be 
convincing and to lead to discernible emo- 
tional response both in the patients and in 
the normals. The normal subjects’ responses 
are more specific and appropriate to the 
focal stresses, and in general more adaptive, 
as revealed in the pattern of before-and- 
after measures. By contrast, the more dis- 
turbed patients are more responsive to the 
situation in general; their behavior is less 
related to the specific stress events. The ex- 
perimental findings are discussed in terms 
of three dimensions of a stress experiment: 
(1) the subject’s needs, and the relevance 
of the stress to their frustration; (2) the 
subject’s ego strength and defenses, and (3) 
the psychological context of the experiment. 

Institute for Psychosomatic and Psychiatric Re- 
search and Training of Michael Reese Hospital. 
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Emotional Determinants of Mental Deficiency 


LEON EISENBERG, M.D., Baltimore 


The inclusion of the topic “emotional 
determinants of mental deficiency” in this 
workshop is a recognition of both a prac- 
tical diagnostic problem in the clinic and a 
theoretical issue of prime importance for the 
understanding of behavior. The first pre- 
sents itself as the task of distinguishing 
between an emotional disturbance with sec- 
ondary or complicating feeblemindedness 
and mental deficiency accompanied by symp- 
toms of emotional maladjustment. The clini- 
cian feels an urgent responsibility for 
making this distinction, since formulations 
as to etiology, prognosis, and treatment dif- 
fer markedly in the two instances. The sec- 
ond task, the theoretical one, is to determine 
whether, to what extent, what 
mechanism emotional tem- 


and by 
disorder may 
porarily or permanently impair intellectual 


faculties. A parallel question, subsidiary 
for our present deliberations, is the impact 
of intellectual deficit on emotional life. These 
topics are far too large to be treated com- 
prehensively in the brief time allotted, even 
had I the knowledge. I propose only to 
bring to your attention some of the con- 
ceptual difficulties that beset clinical efforts 
in these areas. 

Even the terms which we employ are 
undergoing change in the midst of our de- 
The W. H. O. Joint Expert 
Committee? has suggested that we reserve 
“mental deficiency” 


liberations. 


to refer to biological 
adaptive inadequacy and employ “mental 
retardation” to refer to 
social performance below 


educational and 
inferred intel- 
lectual endowment. Thus, in the following 


Submitted for publication March 19, 1958. 

Assistant Professor of Psychiatry and Pediatrics, 
The Johns Hopkins University School of Medicine. 

Presented at a Workshop on Pseudofeeblemind- 
edness, American Orthopsychiatric 


March 14, 1958. 
114 


Association, 


discussion, mental retardation would more 
apply than mental 
shall at least briefly consider 


properly 
though | 


whether “emotional determinants” 


deficiency, 


can pro- 


duce permanent limitation in_ intellectual 


function. 

Moreover, it is necessary to clarify the 
sense in which the term feebleminded is 
being employed.* On the one hand, it is 
frequently used as an adjective to describe 
inferior intellectual performance as revealed 
by social and psychometric measures. In 
this sense, behavior is feebleminded or not, 
never “pseudo,” unless we refer to cases 
in which a low test score is falsely re- 
ported. On the other hand, feebleminded- 
ness is often used as a noun to designate 
a diagnostic inference about the capacity 
underlying the measured performance. Here, 
the term is reserved for disorders which, 
however great their diversity, have in com- 
mon a reduced intellectual capacity, usually 
permanent in nature. With this usage, ob- 
served feebleminded behavior is “pseudo” 
if it is the consequence of a sensory, emo- 
tional, or educational disorder that is in- 
terfering with the display of normal native 
endowment. However we employ the term, 
it is well to keep in mind that feebleminded- 
ness constitutes not a disease but a clinical 
phenomenon, which itself requires to be 
differentially diagnosed.* 

When we turn to the task of distinguish- 
ing between mental defect and emotional 
disorder, it is necessary to reemphasize the 
distinction between symptoms and disease 
The A. P. A. 


ple, defines psychoses as “disorders charac- 


entities. manual, for exam- 
terized by a varying degree of personality 
disintegration and failure to test and eval- 
uate correctly external reality. In addition, 
individuals with such disorders fail in their 
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ability to relate themselves to other people 
this 


apply in some sense to every severely feeble- 


and to their own work.” * Does not 
minded person? Is not the idiot or imbecile 
unable to test and evaluate correctly ex- 
ternal reality? Is his personality not poorly 
integrated and his relation to others and 
to work not defective? The behavior could, 
with full justice, be described as psychotic.® 
But is that equivalent to a primary diagnosis 
of psychosis ? 

The urgency of the distinction ts all the 
greater when we recognize that the defec- 
tive requires to be institutionalized, in most 
instances, less because of his slowness in 
learning per se than because of traits of 
behavior unacceptable to his family and 
community: tantrums, disrupting the class- 
room, bizarre mannerisms, asocial acts, and 
so on. The intellectual inadequacy, which 
of itself impairs the ability to adjust to the 
environment, provides at the same time 
greater burdens of adjustment. Thus, dis- 
ordered emotional behavior is frequently 
an accompaniment of intellectual limitation 
in the mentally defective patient who comes 
to medical attention. 

[ am not at all arguing for the inclusion 
of the severely defective under the diag- 
Such a 
it seems to me, would be gravely in error, 


nostic rubric of psychosis. view, 
for it would aggregate two already highly 
heterogeneous diagnostic categories.* I make 
the point because there is too widespread a 
tendency to argue from the presence of 
bizarre and manneristic behavior in the de- 
fective to a primary diagnosis of emotional 
which the 


said to be secondary. On the 


disturbance, to intellectual in- 
adequacy is 
contrary, maladaptive behavior and disor- 
ganized emotional responsiveness seem to 
me the almost inescapable consequence of 
a restricted capacity to learn and to con- 
ceptualize relationships. Such symptoms are 
evidence of a “functional” 
total are the 
psychotic symptoms displayed in other brain 


no more an 


origin of the disorder than 


syndromes, which may mimic almost per- 
fectly any of the functional disorders. With 
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so marked a degree of brain dysfunction 
as to result in severe intellectual handicap, 
is it not to be expected that the neuro- 
anatomical substrate for emotional integra- 
tion will be defective? This is not to imply 
that the symptoms of emotional maladjust- 
ment may not require treatment, or that, 
if they are treated successfully, there may 
not ensue a marked enhancement of social 
function. I do mean that if we are to design 
effective therapeutic methods, we must be- 
gin with a recognition of the differences in 
pathogenesis.’ We cannot legitimately rea- 
son from similar effects to identical causes. 

On the other 
psychotic children display feebleminded be- 


side of the coin, many 
havior. With major disruption in personal- 
human relations, 


testable intelligence and social maturity are 


ity organization and 
likely to deviate markedly from develop- 
age. 
uncommon for the psychotic child to be 
diagnosed as defective at some stage in his 


mental norms for Indeed, it is not 


parents’ Odyssey through medical clinics. 
At times, it is only amelioration of the 
psychiatric disturbance that will permit the 
display of entirely convincing evidence of 
good endowment. But this is the very nature 
of the challenge to the clinician: to discern 
the basic psychopathologic process beneath 
the melange of symptoms of disordered be- 
It is not our task here to outline a 
Let us 
admit that there will be cases in which dif- 


havior. 
scheme for differential diagnosis. 


ferentiation is difficult, or even impossible; 
time or trial of treatment may be required. 
But an orientation toward an adequate con- 
ception of diagnostic categories and toward 
the importance of an accurate differential 
diagnosis is fundamental to all further re- 
search and treatment. It begins with the 
realization that isolated symptoms are not a 
disease. 

This brief clinical prologue foreshadows 
the complexity of the fundamental theoret- 
ical problem we must next consider: the re- 
lation between “emotion” and “intelligence.” 
As clinicians, we refer to pathologic devia- 
tions in these functions as though what con- 
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stitutes each function itself is self-evident. 
In fact, we lack a completely satisfactory 
definition of either. This is the more force- 
fully true in the case of “emotion.” The 
physiological concomitants of feeling states, 
in which many still hope to find “objective” 
measures, simply fail to distinguish ade- 
quately between one emotion and another. 
Our iudgments rest solely upon introspec- 
tive and empathic knowledge, with all of 
The experi- 
mentalist will prefer to avoid the term 
altogether and to hew to 
which he can circumscribe in terms of the 
The 


clinician will infer emotion from the per- 


the uncertainty this implies. 
“motivation,” 
variables he is able to manipulate. 


ceptual, autonomic, and cognitive operations 
he observes and will consider emotion as 
motivation. In the ensuing discussion, | 
shall refer to studies on both emotion and 
motivation as these affect intelligence, since 
the interplay between the two is highly 
relevant for our problem. 

All too frequently, intelligence and emo- 
tion are treated as though they were inde- 
pendent faculties of mind. This temptation 
stems perhaps from the commonplace ob- 
servation that at times we act upon what we 
“feel,” even though it contradicts what we 
appear to “know.” The conception that in- 
telligence and emotion are in any way 
independent attributes of mind is funda- 
mentally in error; to the contrary, they are 
interpenetrating abstractions from observed 
behavior. Any emotion involves cognitive 
activity at the very outset, for example, in 
the identification—or misidentification—of 
the significance of the external or internal 
stimuli to which the organism responds. 
Intelligent behavior is stimulated by, and 
in turn generates, emotional forces as moti- 
vating factors. Interplay in both directions 
is fundamental to each. Indeed, our infer- 
ences about emotional operations are drawn 
from deviations in perceptual and rational 
behavior. In this conceptual framework, it 
would seem inevitable that emotional dys- 
function will be accompanied by retardation, 
and perhaps even by irretrievable deficit, in 
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intelligence. Conversely, defective intelli- 
gence must have a profound influence on 
the course of emotional maturation. 
Whatever global definition of intelligence 
we employ, ease of learning and skill in 
problem solving will occupy central posi- 
tions. Experimental investigations have 
demonstrated that the acquisition of classi- 
and operant conditioning is a func- 
tion of the state of the organism at the 
The relevant 
variables are usually identified by the de- 
privation of basic needs to produce states of 


time stimuli are presented. 


enhanced responsiveness; in the human sub- 
ject, these are associated with changes in 
feeling tone. The hungry, but not the sated, 
dog will salivate when food is displayed; 
the thirsty, but not the well-hydrated, pi- 
geon can be induced to emit any previously 
selected item of behavior within his reper 
toire which the experimenter chooses to re- 
ward by a drop of water. The heightened 
state of central facilitates the 
formation of connections between previously 
unrelated external 


excitation 


internal 
Brain self-stimulation experiments have 


and events. 
carried this somewhat further in identifying 
central loci with “rewarding” and “punish- 
ing’’ qualities, as measured by the induction 
or avoidance of behavior.’°!! In 


these situations, there is no prior “depriva- 


certain 


tion,” as least so far as we know, but only 
anatomical readiness to respond in one or 
another fashion. The these 
phenomena to “emotional” behavior may 
be inferred from the persistence of lever 


relevance of 


pressing for brain “reward” during inter- 
vals in which the imminent arrival of pain- 
ful peripheral shock has been signaled to the 
animal.'* In other situations, such as lever 
pressing for food reward in the hungry 
animal, this “anxiety-laden” period of an- 
ticipation is accompanied by the cessation of 
ongoing purposive behavior. It is tempting 
to speculate that the electrical stimulation 
of what Olds terms the “pleasure systems” 
in some way alters the subjective experience 
of discomfort associated with the anticipa- 


tion of pain. We now have documented 
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of internal 
motivations that influence learning; it 1s 
difficult that 
systems are related to emotional functions 


for us a whole new array '*"* 


to resist the inference these 


by analogy to the “satisfactions” we asso- 
ciate with lessening of deprivation in par 
allel experiments on satiation of needs. 

In like fashion, the patterns of behavior 
we define as problem solving will be elicited 
only under circumstances in which the “‘sol- 
ution” has utility for the organism. In the 
animal, the drives we can manipulate are 
at least relatively simple: hunger, thirst, 
sex urge, etc. Whatever subjective exper- 
lence accompanies them must forever re- 
unknown to us. In the human 
organism, motivations become more com- 


main 


plex and difficult to analyze: needs for se- 
curity, approval, status, etc. Whether we 
these motivations as_ ultimately 
derivative from simpler biological needs or 


consider 


as forces at a higher level of integration that 
spring into being through social evolution, 
they become prime movers in determining 
the avidity with which methods for solving 
problems will be sought—and hence in de- 


termining functional intelligence. Cross- 


cultural studies demonstrate conclusively 


that academic performance, one measure of 
intelligence, is significantly molded by ethnic 
and socioeconomic value More- 
over, there is reason to believe that these 


habitual modes of 


systems. 


academic 
challenge become built into the individual 
and characterize his behavior as emphatically 
as though they were innate. 


response to 


The specifically human characteristics of 
the child, which include those samples of 
behavior from which we infer intelligence, 
quantitatively and different 
from that of our nearest evolutionary fore- 
bears, are social products. 


qualitatively 


They presume 
a native capacity for forming interpersonal 
attachments, a capacity which is further 
developed and enhanced in the course of 
those relationships. monumental 
studies on the comparative development of 
intellectual operations document their de- 
pendence upon social interactions, which 


Piaget's 


Etsenberg 


lead gradually to the substitution of con- 
sensual for egocentric processes. But all 
of this presupposes a relationship with 
others such that what they say and do 
makes a significant difference to the child. 
A hypothetically isolated child would fail 
to show these transformations and would 
remain at an animistic, nonverbal level. 
If we suppose a distortion in the course 
of interpersonal relatedness, then the as- 
similation of other’s views would be ex- 
pected to proceed in a perverted direction. 
Intelligence would fail to develop with the 
which it 


might have been natively capable—if we 


speed and in the direction of 


may momentarily consider it as an isolated 
potentiality. 

The most extreme form of this distor- 
tion may be seen in the severely autistic 
the ability to relate to other persons, he 
the 


communication—from 


Lacking, for whatever reason, 


shows devel- 


total 


marked deviations in 
opment of 
absence of speech through highly idiosyn- 
His 
the verbal area is defective. The question 
may be properly raised: What right do 
we have to infer that he has the endowment 
tor 


cratic use of language. behavior in 


intellectual 
that 
times only indirect. In 


normal development? It 


must be admitted the evidence is at 
part, it is based 
upon performance tests, whose correlation 
with other measures of intelligence is un- 
certain. In part, we judge from isolated 
evidences of highly organized and complex 
rituals, that 


unusually recollection of 


from behavior demonstrates 


detailed past 
events, and from the presence in other, but 
less severely autistic, children of unequivo- 
cal evidence of good native endowment.!7 

If we agree that intellectual potential was 
originally good, then we have in the autistic 
child a demonstration of profound effects 
on intellectual performance from disorders 
in the affective sphere. The lifelong pat- 
tern of “pseudofeebleminded” behavior in 
the unresponsive cases may reflect the per- 
sistence of the autistic process, which con- 
tinues to obscure native capacity. In my 
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estimation, it is more likely to reflect a 
permanent degradation of intelligence as 
the result of its inability to grow through 
essential early stages. Evidence from psy- 
chobiological studies of central nervous sys- 
tem maturation indicates that there may be 
which 


stimuli is 


critical stages in development at 
interaction with environmental 
essential for the maintenance of the meta- 
bolic integrity of nervous tissues; if the 
necessary reinforcement for enzyme sys- 
tems is lacking, the capacity for function 


and development may be lost perma- 

Neurotic disorders provide no_ less 
convincing, if less extreme, evidences of 
decrement intellectual performance. 
Experimental “neurosis” in animals is 
associated with diminished capacity for 


discriminating between stimuli and for new 
learning; the very traits we term neurotic 
are characterized by their maladaptive 
that is, the 
goals cf the organism.** Clinical experi- 


unintelligent—function for 
ence provides examples too numerous to 
list in comprehensive fashion. The severely 
anxious patient fails to attend to significant 
cues from his environment and cannot mo- 
bilize his reservoir of knowledge for the 
The obses- 


sive patient, preoccupied with unessential 


solution of current problems. 


details and compelled to complete each sub- 
assembly, loses sight of the larger goal; 
his disability is particularly apparent on 
time-limited tasks. The patient who is 
convinced of his own inadequacy becomes 
paralyzed in the face of an_ intellectual 
challenge that may be well within his the- 
oretical abilities. A poor child-teacher re- 
lationship is associated with less efficient 
learning, and so on. From the severe in- 
trinsic to the transient situational emotional 
disorder, we observe detectable effects on 
intellectual function. 

When we ask by what mechanisms these 
interactions between emotional and intellec- 
tual functions occur, we enter an extremely 
significant, but relatively unexplored, area. 
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The lack of investigations of this problem 
probably reflects the conceptual compart- 
mentalization which has led to a 
limitation of studies to one or the other 


sharp 
aspect of behavior. Decrease in vigilance 
and constriction of the field of awareness ** 
are with 
tions. Moreover, the emotionally disturbed 
subject has characteristic dysfunctions in 


associated emotional perturba- 


the process of generalization, both the fail- 
ure to extrapolate from the concrete and 
the formation of spurious generalizations. 
At the biological level of integration, one 
might postulate that affective states have 
a nonspecific effect on the permeability of 
synapses, thus facilitating or impeding the 
There is 


maintenance of 


connections. 
that the 
dependent 


establishment of 
some evidence 


attention is brain-stem 


24,25 


upon 
centers that are at least potentially at 
the service of the apparatus of 


emotional expression. At the psychological 


effector 


level of integration, it is clear that intelli- 
gence is a hierarchical function. Earlier 
learning sets are the prerequisite for the 
acquisition of 


more complex intellectual 


performances.*® There appears to be a 
factor of “learning to learn,” which may 
be strongly influenced by motivational de- 
terminants.** Deficits at any one stage of 
development of intelligence thus have far- 
reaching consequences for subsequent per- 
formance. 

When, as clinicians, we are faced with 
inferior intellectual performance on_ the 
part of a child in whom we infer the pres- 
ence of good “native” ability, we frequent- 
ly regard this as the result of a “block.” 
The tacit assumption that 


intelligence is intact, but merely hindered 


seems to be 


in its display by emotional barriers. This 


formulation merits closer examination. 
May not the observed intellectual deviation 
be an integral part of the very psycho- 
pathologic process we are striving to under- 
stand? This seems to be the case in the 
schizophrenias, whose clinical stigmata are 
to be found in disorders of thinking.** | 


suspect that it is equally true for the neu- 
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roses but escapes our attention because the 
effects are less gross. 

In similar fashion, emotional behavior 
is no less dependent upon intellectual func- 
tion. It is the cognitive apprehension of 
that 


calls into play the appropriate feeling tone. 


the significance of external stimuli 
It is one’s judgment of the menacing or 
welcoming nature of the situation in which 
he finds himself that whether 
he responds with fear or with pleasure. 


determines 


The thoroughness of our intellectual ap- 
praisal of the justification of a course of 
action will generate the conviction, the 
emotional strength, with which we pursue 
it. Emotional forces are commonly re- 
garded as autonomous, instinctual in origin, 
and capable only of sublimation. To the 
contrary, emotional life is qualitatively 
altered through social interaction mediated 


We 


not with secondary and pallid derivatives 


by the developing intelligence. deal, 
of instinctual forces, but with genuinely 
new emotional phenomena at a higher level 
of integration.*® 

From this point of view, impairment of 
intellectual function will inevitably impede 
emotional responsiveness. The degree in 
given situations will depend upon the com- 
plexity of the intellectual activity required 
for the proper appraisal of particular pat- 
Thus, 


deficiency per se provides a limitation for 


terns of social interaction. mental 
emotional maturation, above and beyond 
the emotional consequences of social non- 
acceptance because of the retardation. This 
will be especially true in the lower ranges 
This 
that the psychopathology of behavior dis- 


of intelligence. conception implies 
orders in the defective will differ qualita- 
tively from those in the nondefective; it 
carries as its corollary the need to evolve 
specific and different modes of treatment 
for these emotional aberrations. 

Recent neurophysiological studies on the 
limbic brain and on the “diffuse” activating 
systems in brain stem and thalamus appear, 
at first glance, to offer an anatomical re- 
pository for “emotion,” with “intelligence” 
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delegated to cortex.*°** But these same 
studies give equally impressive evidence of 
the essential nature of the interconnections 
between these phylogenetically somewhat 
separate systems. Cortex is necessary for 
these 
ters,**5 just as the lower centers provide 


the normal function of lower cen- 
the background of diffuse activation upon 
which specificity and selectivity are super- 
imposed by cortex. If we do not miscon- 
strue the data in the tempting search for 
loci of separate mental faculties in normal 
behavior, they do provide a neurophysio- 
logical model for disordered function when 
one or the other element in this interplay 
escapes the control of the other. Outbursts 
of sham emotion **-*7 may stem from auto- 
genous activity in allocortical and subcor- 
Spike 
discharges radiating out from scarred areas 
have interfere with the 


tical centers in the brain-injured.* 
been shown to 
ordered electrical activity essential for ac- 
quiring conditioned learning.***° Similar- 
ly, defects in the inhibitory and integrative 
control normally supplied by cortex may 
lead to impulsive behavior, driven by more 
primitive emotional effector systems. 

The interdependence of emotion and in- 
telligence is a fundamental fact of human 
behavior, at the psychological and the bio- 
logical levels of We should 
no longer wonder at the evidence of dys- 
function in either in the presence of dis- 
order in the other, but rather ask: By what 
mechanism has it occurred in the particular 


integration. 


case, and by what means may it be rem- 
edied ? 
The Johns Hopkins University School of Med- 
icine. 
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Observations on Schizophrenic Patients After 
Iproniazid and Tryptophan 


JOHN W. LAUER, M.D.; WILMA M. INSKIP, Ph.D.; JOSEPH BERNSOHN, Ph.D., 


and E. ALBERT ZELLER, M.D., Ph.D., Chicago 


The employment of drugs acting on the 
central nervous system has been predicated 
largely on an empirical basis, the anticholin- 
esterase comp yunds serving as an exception. 
As our understanding of the chemical consti- 
tuents and their function in brain broadens. 
one can begin to see that basic theoretical 
information will be the foundation for new 
therapeutic approaches in this field. The 
observation that the effect of reserpine may 
be mediated through its action on liberating 
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serotonin,” the changes observed with di 
ethylaminoethanol, an analogue of acetyl- 
choline,* and the utilization of antimetabolites 
of serotonin,‘ all of which modify behavior, 
are a few examples of this theoretical ap- 
proach, 

It has been found that iproniazid is a po 
tent monoamine oxidase inhibitor in vivo 
and since serotonin can be degraded by this 
enzyme, it is apparent that the mechanism 
of action of such a drug may result in an 
increase in cerebral serotonin. and this has, 
in fact, 


been demonstrated in 


Since it has also been shown that 


animals.® 
serotonin 
may be involved in nerve conduction,” an 
accretion of this compound in the brain 
may produce alterations in normal nervous 
function. Thus, other workers ®° have re 
ported behavioral changes after iproniazid 
treatment. However. these changes were 
produced only after prolonged treatment, 
and such a procedure might be contrain- 
dicated, owing to the side reactions the drug 
may produce, 


It has been demonstrated that the im 
mediate precursor of serotonin is 3 hydroxy 
tryptophan (5-HT), which can pass through 
the “blood-brain” barrier.” This compound 
has many undesirable side effects, but the 
dietary precursor of serotonin. L-tryptophan, 
which can be converted to 5-HT, does not 
have these deleterious pri perties in physio- 
logical amounts. Thus it was thought that 


if the degradation of serotonin could be 
impeded by a monoamine oxidase inhibitor, 
accelerated 
by giving the precursor from which it is 
formed. effects might be obtained 


and its synthesis simultaneously 


which 
were more pronounced. 
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This procedure is further justified by our 
lack of knowledge concerning what margin 
of safety exists in the monoamine oxidase 
system, and what are the normal physio- 
logical limits of brain serotonin levels. This 


technique therefore makes monoamine 


oxidase more of a limiting factor than that 
achieved with the inhibitor alone. 


Methods 


A. General Organization of the Experiment 
A group of seven male patients with a di 


Hagnosis 


of chronic schizophrenia constituted our experi- 


mental group. In addition, some metabolic measure 


ments were carried out with 17 male volunteers 


of similar age and with another group of 26 male 
-| 
schizop rene 
psy 


administered 


patients 


fter 12 days, durw battery of 


hological, psychiatric, and chemical tests were 


(pretreatment period), the patients 


received daily doses of iproniazid and tryptophar 


for six weeks. In the course of this treatment 


period the biochemical observations were gathered 


once a week. At the end of the fifth week the 


psychological and psychiatric tests were repeated 


The patients were maintained on closed wards 
(total number per ward, 52 patients) of an acute 
intensive-treatment center. In this setting all p. 
tients were exposed to daily exercise prog s 
including swimming, soft ball, basketball, and 


general gymnasiun tivities also spent time 
daily in occupational therapy at 

times weekly in recreational 

cluded listening to phonograph records, playing 
musical instruments of their choice, refreshments 
and card games. An experienced staff of 12 to 14 
nurses, aides, and student nurses kept the patients 


constantly occupie 1 No change fron 


this routine 


took place while our seven patients went throug! 


the treatment period 


B. Food and Drugs 


To this other 


siderable liberty was given in choosing the com 


group, as to all patients, con- 
position and quantity of their food, so that the diet 
came close to the self-selective type. If necessary, 
addi 


balanced 


the dietitians enriched the selection with 


tional items as an 


The 


and from these data the protein 


attempt to ensure 


nutrition actual was 


and 


consumption recorded, 
tryptophan 
intake was calculated 


L-Tryptophan (molecular weight, 204.22) was 
mM/kg. In order to 
cover the unpleasant, bitter taste of L-tryptophan, 
this 


(apple, 


given in daily doses of 0.1 


amino acid was suspended in fruit 


with the 


juice 


grape, orange) 


help of the 


Lauer et al. 


Waring Blendor. Apricot juice plus egg white 


was particularly well tolerated 
one 


On two 
take the 


CCASIONS, 


patient refused to 


suspension and 
had to be fed by tube 

The patients received daily doses of 7uM/kg. of 
iproniazid phosphate (molecular weight, 277.22) in 


The 


half-tablet (25 me.) 


the form of tablets doses were adjusted to 


the next smallest In only 


one patient a side-reaction, in the form of a mild 


case of postural hypotension, occurred after three 
weeks of treatment and disappeared after a few 
days without interruption of the 


drug 


administra- 
tion. This amount of iproniazid is smaller than 
that 


ls for blocking 


used in al 


monoamine 
oxidase in 


marked that 


the drug is uniformly distributed over the body 


vivo,*” but large enough to produce 


inhibition of this enzyme, 


assuming 


C. Description of Patients 


The seven patients, 


erred to by the 


who from here on will be 


designations A 
respectively, were chosen 


and 


through G, 
because of the severity 


chronicity of their illness. The duration of 


their overt psychotic periods extended from 
12 years All had 


? to 


previous hospitalization and 


treatment, including chemotherapy, electric con- 


vulsive therapy, insulin coma therapy, and in- 


dividual and/or group psychotherapy. Three and 
ECT ICT had previously 
been given to several of these patients 

The that Patient 
E, who had been overtly psychotic for over two 
had an 


four courses of and 


longitudinal history revealed 


years, also extremely poor 


He was 26 years of age 


premorbid 
He had sot 
finished high school and had held only one job 
in his life, and that His 
“different.” 
Several of the group, Patients E and F, had made 
suicidal had 
parents. He 
a maximum security ward in a 


adjustment 


for less than one year 


family regarded him as withdrawn and 


gestures, and one, Patient F, made 


four homicidal attempts against his 
had escaped from 
hospital in another state and was brought to our 
hospital by the police. During the course of 12 
years of illness he had been hospitalized innumer- 
had had 14 months of 
psychotherapy in the Menninger Cli 

Patients A and B had both known to be 
autistic since childhood; they had made poor work 


Pa- 


served in- 


able times and intensive 


been 


adjustments and had no marital experiences 
tient B had never had 
numerable jail vagrancy, 


worked and 
sentences for usually 
being arrested while eating out of garbage cans 
and sleeping behind buildings 

Patients C and G were of the athletic type of 
body build and perhaps had the best premorbid 
adjustment of the group. However, Patient C had 
his family as shy and 
withdrawn and had not been capable of forming 


always been regarded by 
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a single friendship. Patient G was the only one 
of the group who had been married, and after 18 
months of marriage had not completed a sexual 
union. 

Patient D had been hospitalized on several 
occasions and had received somatic therapy at 
least three times. He had received chemo- 
therapy and group psychotherapy, none of which 
caused any perceptible change. He, too, had a poor 
premorbid adjustment and had consistently ‘acked 
significant interpersonal relationships. 


also 


D. Clinical Procedures 


1. Observation Chart—lIt seemed possible that 
the treatment period was too short for the discern- 
ment of psychological changes by classical methods. 
With this thought in mind, a daily observation 
chart was developed, which consisted of five sec- 
tions plus “comment.” Parts I (appearance: neat 
or careless), III (general mode of behavior), and 
V (affect: flat, exaggerated; appropriate, inap- 
propriate) offered a framework for assessing ob- 
jectively observable behavior that required no 
interaction between observer and patients. Parts 
II (quality and content of speech: none, initiates, 
responds, bizarre) and IV (trends of thought) 
served the purpose of helping to categorize re- 
sponses of the patients to a given interpersonal 
situation. The purpose of method was to 
permit and standardized recording 
of changes occurring at the affect and thinking 
level and to furnish for the evaluation 
of behavioral changes in as objective a manner 
as possible. Two observers worked independently 
and did not exchange information for the duration 
of the experiment. The observations were made 
at various times of the day and under sundry condi- 
tions. 

2. Psychological and Psychiatric Tests—For the 
purpose of complementing the daily clinical ob- 
servations, the Minnesota Multiphasic Personality 
Inventory (MMPI) and the Multidimensional 
Scale for Rating Psychiatric Patients (MSRPP) 
In this way 


this 
simultaneous 


a basis 


were administered to each patient. 
we were able to satisfy our curiosity concerning 
the suitability of classical clinical test procedures 
used at short intervals for evaluating changes 
in patient behavior. We think that both instru- 
ments served our purposes to a limited degree. 
For the MMPI we deviated from the conven- 
tional manner by accepting a forced choice method 
in order to eliminate the “cannot say” category. 
This was deemed necessary when dealing with 
highly ambivalent patients, because at the time of 
the retesting any occurring changes would be more 
clearly delineated. In view of the size of our 
patient population, only small-sample statistical 
methods were applied for analyzing these data. 
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T-scores and standard error of measurement for 
a score technique were adopted in the evaluation 
of the test material. 

The MSRPP was handled in a similar way.’ 
One of the observers evaluated the psychiatric 
section, while specially trained and experienced 
nurses worked over the nursing section. The 
second evaluation was done without reference to 
the initial one to avoid prejudicing the results 
Individual scales considered pertinent to this ex- 
periment were inspected closely. With 
strument we explored the occurrence of common 
areas of change thought clinically to be similar 
The scales were then further analyzed for the 
group as a whole to determine which changes 
occurred in common to the greatest number of 
patients. 


this in- 


E. Biochemical Methods 


The excretion of 5-hydroxyindoleacetic acid 


(HIAA) was determined by the method of Uden- 
friend et al.” The tryptophan-load test (TLT) 
was carried out by administering 0.25 mM. of 
L-tryptophan after emptying the urinary bladder 
and by collecting the urine 2.5 and 5 hours after 
the intake of tryptophan. The urine was kept 
frozen at —15 C if the chemical analysis could 
not be carried out immediately 


Results 


A. Daily Clinical Observations —Between 
10 and 11 days after the initiation of treat- 
ment Patients B, D, E, and G showed energy 
and activity not previously seen. On the 
19th day Patient A became markedly ag- 
gressive and demanding, while on the 21st 
day Patient C lost interest in delusions of 
illness and displayed more interest in his 
external environment. Patient F exhibited 
seemingly appropriate affect one day later. 

These four patients, B, D, E, and G, ex- 
hibiting behavioral changes within 11 days 
were the withdrawn, 
lethargic, and uncommunicative, and Patients 
B, D, and G had been mute for various 
periods of time up to 9 months. On the 
other hand, Patients C and F had always 
appeared to have adequate, though mis- 
directed, energy at their disposal. These 
men were the last of the group to manifest 
any alteration in behavior and consistently 
responded less than the rest of the patients 
to the treatment. The changes which the 


of treatment, most 
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patients seem to have in common were 
affect 
level, and were not accompanied by any 


primarily at a nonverbal, “kinetic” 


striking trend of alterations in the thinking 
disorder. 

The analysis of the behavioral observa- 
tions revealed four distinctly recognizable 
phases, which appeared to be progressive 
steps of one unfolding process. These be- 
havioral phases were delineated for the sake 
of clarity; in many instances it was difficult 
to draw a line between them because they 
often overlapped or occurred simultaneously. 

Phase 1: The first noticeable difference in 
behavior among five of the patients con 
sisted in a rise of the available energy level 
At first this energy was diffuse and resulted 
in. increased restlessness, pacing, posturing, 
and a greater display of schizophrenic 
Patients A, D, and FE, 


were among the most withdrawn, left their 


mannerisms. who 


customary supine or fetal positions on the 
dayroom chairs and lounges and began to 
sit upright and move about. Perhaps the 
most striking characteristic of this phase 
was the new tonicity of postural adjust 
ment. At this time it is not possible to know 
whether this change was simply an expres- 
sion of a diffuse increase in physical energy, 
or whether it reflected a greater awareness 
of self or the external environment. Patients 
C and F did not 


exhibit a discernible 


change of this type. As 


tioned, these two men had always had suffi- 


cient energy available. 


previously men- 


Phase 2: Increased motor activity com- 


patible with rising anxiety and tension ap- 
peared to grow from the previously described 
phase. lor some of the patients, especially 
A and G, the transition was fast. Patient G 
was one of the first to verbalize feelings of 
being tense, which he described as “nervous- 
ness.” Ward activities were either shared 
more or rejected more definitely than usual. 
The patients reacted toward other facets of 
hospital life with negativism and argumenta- 
tiveness. The nursing service described them 


Ap- 
parently at this point sufficient energy had 


as being tense, edgy, and explosive. 


Lauer et al. 


been mobilized so that all of the patients 
were actively experiencing anxiety. Possibly 
their former adjustment of passive with- 
drawal was no longer compatible with the 
current level of energy. As an example, we 
mentioned Patient A, who, in contrast with 
his previous behavior, was no longer able 
to withdraw behind newspapers or books. 
He began to refuse medication and com- 
plained about lack of treatment and _ re- 
quested to sign out of the hospital against 
medical All of the other patients 
showed a similar behavior during the second 
to the third week of the treatment period, 
though not in such a marked degree as 
Patient A. 


advice. 


Phase 3: Soon after the increased anxiety 
appeared, these patients began seeking the 
support, or at least the company, of various 
This 
category of behavior also seemed to expand 
and grow out of the preceding phase. While 
this behavioral phase appeared at 


members of the hospital personnel. 


varied 
time intervals for each patient, it was ob- 
servable in most of the patients during the 
third and fourth weeks of the 
period. 


treatment 
lor some the need for human con- 
tact was noted, as in the cases of Patients 
A, C, and F. In Patients C and F this 
behavior occurred earlier than in any other 
group member, perhaps because they were 
originally less withdrawn. At about this time 
we began to notice an apparent sibling 
rivalry for the exclusive attention of staff 
members, and jealousy over attention given 
to other patients in the ward began to de- 
Also at this D, who 


had previously curled up in a fetal position, 


velop. time Patient 
began to watch for the observers to come 
to the ward. He began to smile before they 


him. 


conversation 


came up to Once he 
with one observer. 
This behavior is particularly interesting be- 


had 


responded to either observer for periods of 


even tried to 


initiate a 
cause this patient 


never spoken or 


7 and 12 months, respectively. Patient A 
not only initiated conversation with the ob- 
servers, but also would monopolize the ward 
nurse for an hour at a time if permitted to 
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do so. Patient I 
to be aware of anyone, but now he began to 


previously seemed not 


address the ward nurse by name and de- 
manded special attention from her. During 
this period six of the seven patients were 
starting conversations and were occasionally 
manifesting signs of humor, as well as dis- 
pleasure and depression. 

Phase 4: This behavioral phase is difficult 
to describe and shows overlapping with the 
previous steps. At various times during the 
experiment several of the patients were 
capable of responding in a manner appro 
priate to their feelings. However, we do 
not mean to imply that their feelings were 
appropriate to the reality situation at all 
times. We do intimate, however, that there 
was an increase in the expression of feelings 
that came into the patients’ awareness. In 
some patients there was a decrease in ambiv- 
alence, and in others their new awareness 
of feelings appeared to increase their ambiv 
alence and anxiety to the point of dis- 
organization. It seemed to the observers 
that each patient at some time following the 
third week of treatment was able to display 
what is commonly called “appropriate be 
havior.’’ However, for all except one, Patient 
G, this was a transitory experience and 
seemed to be a prelude to the eruption of an 
acute psychotic episode. The patients were 
beginning to show signs of shifting from 
withdrawn, lethargic schizophrenics to 
acutely anxious and active schizophrenics. 
Apparently, the flooding of the patient with 
anxiety released by the rapid infusion of 
affect was overwhelming to the personality, 
which had previously adjusted into a with- 
drawn psychotic state. The one patient who 
maintained his appropriateness and integra- 
tion was Patient G, who probably had the 
most adequate premorbid character structure 
of all the patients in this particular group. 

B. Psychological and Psychiatric Tests 
The results of this type of evaluation agreed 
remarkably with our behavioral observa- 
tions. The analysis of the scales revealed 
an increase in motor activity, speech, denial 
of hallucinations, harmony of thoughts and 
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feelings, and eating, while a decrease of 
cooperativeness and concern with bodily 
functions was observed. The alterations, 
however, were not uniform, not even in 
those patients who displayed similar be- 
havior. Not a single case was recorded in 
which the entire group displayed changes 
for any one of the 62 scales. For three scales 
six patients evidenced changes, but the direc 
tions of these alterations were not identical. 
The same was true for 11 scales, where five 
patients exhibited changes 

One patient, I, was unable to take the 
second test, owing to increased anxiety and 
aggressiveness. 


For this reason the group 
had to be reduced to six for the statistical 
analysis of the test data. The first statistical 
procedure applied to these data was a series 
of scores, one for each of the nine clinical 
scales and for each of the three validity 
scales. The application of this method was 
attempted in order to utilize the group data. 
No significant t-values were obtained by this 
method. Thus it must be concluded that no 
uniformly significant changes for the group 
as a whole took plac c. The data were 
analyzed individual. 
For this treatment of the data the standard 


error of measurement for a score technique 


again each 


was employed. The results of this procedure 
revealed that, with one exception ( Patient 
C), all subjects manifested some significant 
shifts between the first and the second 
administration of the test. No changes were 
accepted unless they fell at the 0.01 or 0.05 
level of confidence. One patient, F, showed 
significant alterations on each of the clinical 
scales at the 0.01 level of confidence. In his 
case all of the shifts indicated a decrease 
in pathology. Two other patients, B and D, 
either displayed no change or showed signifi- 
cant alterations in the direction of increased 
pathology. Only three of the scales revealed 
a shift in behavior by four or more patients, 
and these were the depression, the masculine- 
feminine, and the schizophrenia scales. On 
the depression scale, two patients manifested 
alterations at the 0.01 level of confidence, 
and three, at the 0.05 level. The sixth pa- 
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showed an 
(on 


insignificant 
M-F 
again, for five out of six patients significant 


tient, also 


tendency to change. the scale, 


level and 
(On 


shifts occurred, two at the 0.01 
the 0.05 


schizophrenia 


three at level of confidence. 


the out of six 


all at the 0.01 


scale, four 
showed significant alterations, 
level of confidence. 

In spite of the limitations of the statistical 
analysis of individual cases, these data are 


included because it became clear that the Vy 


substantiated the behavioral observations 


Like 


for clinical «¢ valuation. 


presented above the other tools used 


the test results indi 


cate that there was a ood change in these 


furthern 


and, 


patients, ore, a tendency to 
ward more irritability and aggressiveness 
and less withdrawal. However. intensity 


and direction of changes were not uniform 


For xample 


on the depression scale. Pa 


tients B and D showed an increase of de 
pression, while others displayed a decrease 


Again, on the M-] 


manifested 


scale, Patients B and D 


a shift toward more femininity. 


while the others moved toward the 


more 


masculine Of those four W ho changed on 


the schizophrenia scale, only one patient, D, 


presented an increased pathology, while the 


other three showed less. One general trend 


became apparent, namely, the shift toward 


acute psychosis, even though it was not 


Statistically demonstrated 


$38 


TR 


23 45 6 WEEKS 


Daily consumption of protein (P) 
phan (7R), in grams. Average temperature in 
Chicago (T), in degrees (F). Vertical line indi- 
cates start of the experimental period 


and trypto- 
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Tasie 1.—Proteim and Tryptophan Intake During 
Experimental Period * 
Preexperimental Experimental id 
Protein 65214 S148 <0.03 
Tryptophan OS1+0.18 1.02+0.07 <0.03 


ven patients for the 
and the sixth week of 


on of protein and 


* The figures indicate the averages for se 
week preceding the experir 
the experimental period 
tryptophan, in grams, was averag 


C. Dietary Prote 
take 


it was noted that the intake of protein, and 


n and Tryptophan Jn 
As the experimental period continued, 
consequently tryptophan, increased during 
fourth week 


the drug regimen and 


the third or after initiating 


stabilized itself at 


this new level. This increase in dietary 


rotein was accounted for principally by an 
Since the ex 


augmented milk consumption. 


perimental period occurred during the late 
spring months, this increase 


could 


in consumption 
fluid intake 


temperatures 


have reflected increased 


due to rising environmental 
However, the data for the mean temperature 
during that period indicates that 


the increased milk consumption, and, con- 


| igure 


sequently, protein intake, is due to a factor 
y, I 
1 the The 


data on protein and tryptophan consumption 


apart from ambient temperature. 


are shown in Table 1. 

D. 5-H ydroxyindoleacetic Acid Excretion 

The daily excretion of 5-HIAA for the 
seven patients on experiment dropped from 
the preexperimental value of 3.5 mg. per 
day to 2.4 mg. per day on the 12th day 
after administration of iproniazid 
tryptophan (Table 2). This diminished 


5-HIAA excretion remained fairly constant 


and 


TaBLeE 2.—Daily Excretion of 
acetic Acid * 


5-H ydroxyindole 


Time 5-HIAA 
Consecutive Day of 
Days Period Mg/ Day I 
1 I 1 3.5 33 
15 3. 48 0.50 
23 12 2. 12 0.06 
w 19 2.2 29 0.06 
37 26 2 49 0.2% 
44 33 2 12 0.08 
51 17 0.01 
fi III: 2 2 61 0.46 


* The values indicate the amount excreted in 24 hours as de- 
termined in 24-hour specimens. Period I preexperimental; 
Period II: experimental; Period III: postexperimental. The P 
value is calculated by comparison of each period with Period I 
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Taste 3.—Urinary Excretion of 5-Hydroxyiodoacetic Acid (5-HIAA) 
After Administration of Tryptophan * 


Basal | 2 3 
Period ¢ Voiume, Ml. SHIAA, Volume, MI 5HIAA, Volume, MI 5-HIAA, t 
Mg. Meg Meg. 
Controls (17 136 0.35 l4l 0.71 i4 0.78 1) ev. (2 
3.277 <0.01 
1) rs. (3 
3.45 <OD1 
Schizephrenics (26 las 0.32 (4 0.33 170 0.25 1) ve. (2 
0.10>0.9 
rs. (3 
0.16>09 
Controls rs. schizophrenics 
t 0.13 3.69 45) 
P >0.9 <0.01 


* Dose of tryptophan, 0.1 mM. per kilogram of body weight 


+ Basal period, before tryptophan administration; 2, period from 0-2.5 hours after tryptophan administration; 3, period from 2.5-5 


hours after tryptophan administration 


until the 40th experimental day, when a 
further decline, to 1.8 mg/day, was evi- 
denced. At cessation of the drug regimen 
the 5-HIAA excretion rose immediately to 
2.9 mg. per day. These data indicate that 
the response to iproniazid administration 
could be detected by a diminution in 3- 
HIAA output, indicative of 1 reduced 
metabolism of serotonin, and that this effect 
is quickly reversible, under these experi 
mental conditions, by termination of drug 
administration, 

The results obtained after the intake of 
one dose of a large amount of L-tryptophan 
to 26 schizophrenic patients and 17 controls, 
neither group receiving iproniazid, are 
shown in Table 3. While the basal values 
obtained do not represent exactly the fixed 
time period that the subsequent two periods 
do, they are for the specimen collected at 
about 9:30 a. m., after voiding of the urine, 
and represent an approximation. However, 
the urinary volumes collected are shown to 
demonstrate that these values represent ap 
proximately equal volumes of urine in all 
periods, 

Statistical analysis of the results indicate 
that the excretion of 5-HIAA in normals 
is significantly higher after a test dose of 
L-tryptophan is administered, while schizo- 
phrenic patients do not respond to the L- 
tryptophan in this manner. 


Comment 
The data presented appear to demonstrate 
that clinically observable behavioral changes 
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occurred in the patient population on a 
combined iproniazid and tryptophan regi 
men. These changes were observed about 
two weeks after the experiment was initi 
ated, and, while the efficacy of the combined 
drugs, as contrasted with that of the 
iproniazid, is difficult to evaluate, comparison 
with reports in the literature indicate some 
advantage in this procedure. Thus, in study- 
ing iproniazid alone, Kamman, Freeman, 


and Lucero reported some improvement 
only in a second eight-week period. In an 
other investigation, in 7 out of 13 schizo 
phrenics no effect was observed after five 


weeks of treatment. The discrepancies in 
results noted by these investigators could 
be due to other factors in the ‘xperiment, 
but certainly the simultaneous administra 
tion of tryptophan in this work cannot be 
discounted as a major variable in producing 
the relatively rapid changes, as compared 
with the slower behavioral changes observed 
when tryptophan was omitted. 

The biochemical observations indicate 
that iproniazid did reduce the amount of 
5-HIAA excreted. Whether the cerebral 
serotonin levels were increased can only be 
inferred from these data and from animal 
experimentation. A more crucial problem 
appears to be whether or not this presump- 
tive increase in serotonin levels is causally 
related to the observed behavioral changes. 
It should be pointed out that iproniazid will 
inhibit other enzymes and that monoamine 


oxidase can act on amines other than sero- 
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IPRONIAZID AND TRYPTOPHAN 


tonin.’* The action of the drug thus may 
be mediated through some other metabolite. 
the 


maintenance of normal nerve function, some 


If cerebral serotonin is involved in 


interesting ideas emerge. Serotonin has 


the brain, 
principally in the hypothalamic area, the 
midbrain 


been found to be localized in 


reticular formation, and com- 


ponents of the rhinencephalon, such as the 
hippocampus, and 


21 


amygdala, septal re 
“subcortical struc- 
parts of the 


substrate of emotion.” 7% Since alterations of 


gion.” These are the 


tures regarded as anatomic 
affect commonly occur in behavioral dis- 


that 


these anatomical 


turbances, it can be seen abnormal 


metabolic events in areas 
could be correlated with changes in affect. 
Since serotonin is concentrated in_ these 
areas, and if one assumes a purposeful 
function for such localization, it might be 
assumed that disturbances in serotonin 
metabolism could result in alteration of af- 
fect. 


its simplest terms, since, as discussed, the 


This is reducing the observations to 


action of monoamine oxidase may well en- 
compass other physiologically active amines, 
and, also, iproniazid may affect other enzyme 
systems which may have a crucial role in 
the maintenance of normal function. 

The results obtained on the tryptophan- 
test (TLT) that the 
patients did not respond to the tryptophan 
in terms of 5-HIAA excretion as did the 


controls. It has been shown in dogs that 


load would indicate 


feeding tryptophan will produce an in- 
creased urinary 5-HIAA excretion.** How- 
ever, in addition to the psychoses, many 
other differences existed between our patient 
and control groups (nutritional status, de- 
gree of activity, dietary habits), so that it is 
that other may be 
factors in producing the results obtained. 


conceivable variables 
Despite these limitations, the differences in 
the metabolism of tryptophan between the 
two groups is of interest, since it has been 
shown that schizophrenia is associated with 
an abnormal metabolism of aromatic amino 
acids.**** Because of the limitations of the 
experimental design, it is not possible to 
discuss the therapeutic implications of these 


Lauer et al. 


results. However, it is apparent that it seems 
possible in some schizophrenic patients to 
alter some aspect of the brain metabolism 
and thereby alter behavior patterns. In view 
of the data presented, it is evident that 
clinically observable behavioral changes oc- 
curred in the patient population during the 
study. These changes consist of (1) an in- 
creased energy level, (2) increased motor 
activity compatible with rising anxiety and 
tension, (3) awakening of the ability to 
accept interpersonal relationships, and (4) 
voluntary selection of higher protein and 
tryptophan diet. These clinical changes 
are viewed as worthy of further study to 
determine whether they constitute a more 
favorable milieu for other forms of treat- 


ment, including psychotherapy. 


Summary 


Seven schizophrenic patients were given 
iproniazid and L-tryptophan for a period of 
six weeks. 

During the experimental period, the pa- 
tients exhibited an increase in energy level 
and motor activity and improvement in the 
ability to accept interpersonal relationships, 
and displaved more affect. In addition, their 
voluntary intake of protein and tryptophan 
increased. These changes became apparent 
about two weeks after the initiation of the 
experimental period. 

During the course of the experiment the 
5-hydroxyindoleacetic acid excretion per 24 
hours diminished. This low excretion was 
rapidly reversible after the cessation of drug 
administration. 

In a tryptophan-load test 26 schizophrenic 
patients did not exhibit any increase in 5- 
hydroxyvindoleacetic acid excretion over the 
basal level after tryptophan administration, 
while 17 controls showed an 100% increase 
in the excretion of this compound. No dif- 
ference between the two groups at the basal 
level was observed. 

Some implications of the results obtained 
in relation to serotonin metabolism are dis- 
cussed, 

Neuropsychiatric Research Laboratory, Veterans’ 
Administration Hospital, Hines, Il. 
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BOOK REVIEWS 


Autonomic Imbalance and the Hypothalamus. By Ernst Gellhorn, M.D., Ph.D. Price, 
$8.50. Pp. 300. University of Minnesota Press, 10 Nicholson Hall, Minneapolis 14, 1957 
The avowed purpose of this monograph by Dr. Gellhorn, Professor of Neurophysiology at 

the University of Minnesota, is to define the theoretical significance of the clinical observations 

of Funkenstein on the methacholine (Mecholyl) test in neuropsychiatric patients 

The first two hundred pages of the volume are concerned with experimental evidence 
relating principally to the establishment of three concepts. The first is that the central reactivity 
of the autonomic system can be altered reflexly by means of an initial stimulus, and that this 
alteration can be detected by means of a test stimulus. “Reactivity” of the autonomic system 
is measured principally by the triumvirate of blood pressure, pulse rate, and _ nictitating- 
membrane contraction in the cat. It is shown. for example, that during acetyicholine- or 
histamine-induced hypotension (initial, or “tuning,” stimulus), posterior hypothalamic stimu- 
lation (test stimulus) is more effective in producing sympathetic responses than during normo- 
tension. Sinoaortic denervation blocked this effect. In Gellhorn's terminology, the autonomic 
centers have been “tuned” toward a state of sympathetic reactivity resulting in an “autonomic 
imbalance.” The second major point made in the monograph is that an autonomic imbalance, 
as defined by alteration of the measured response to a test stimulus, can be produced by 
decreasing or increasing excitability in the anterior or posterior hypothalamus by means of 
localized lesions or pentylenetetrazol U.S. P. (Metrazol) or thiopental (Pentothal) injection 
The third major concept developed is that increased hypothalamic activity increases cortical 
activity, the hypothalamic-cortical discharge varying inversely with blood pressure at the 
arterial pressor receptors. The system has a positive feedback such that increases in cortical 
activity increase hypothalamic activity 

Once the author has defined “autonomic imbalance” and has established that it can originate 
in the hypothalamus and that there are connections between hypothalamus and cortex, the 
groundwork has been laid for the clinical applications, discussed in the remaining sixty or 
so pages. Various “psychosomatic” disorders are discussed cursorily as clinical examples of 
autonomic imbalance. The methacholine and arterenol (norepinephrine) tests in man are next 
discussed. On the basis of the animal work, the area of methacholine-induced hypotension is 
tegarded as an inverse indicator of central sympathetic excitability, whereas arterenol-induced 
bradycardia is an indicator of parasympathetic reactivity. Sympathetic and parasympathetic 
reactivity is shown to decrease in the human with age. Patients with neuropsychiatric dis- 
orders show more hypo- and hyperreactors of the sympathetic system than do normals, as 
well as lower reactivity of the parasympathetic system. 

The major step in the argument follows. Since alterations in hypothalamic excitability 
were shown to alter autonomic reactivity (under experimental situations), therefore clinical 
alterations in autonomic reactivity are reflections of altered hypothalamic functions! Since 
the hypothalamus and the cortex are connected, the way is clear for the suggestion that therapy 
in mental illness be partly directed toward restoration of autonomic disturbances. A direct 
quotation of the final argument follows 

“The experimental work and the clinical tests described in this monograph indicate that 
the autonomic excitability of the hypothalamus can be measured in man and that hypothalamic 
autonomic disorders and imbalances can be ascertained in certain forms of mental illness. The 
parallelism between the clinical recovery and the Funkenstein test suggests that autonomic 
hypothalamic disturbances are not a by-product but intimately related to the behavioral dis- 
turbance. The therapy, therefore, should be directed toward a restitution of the autonomic 
balance. Cases characterized by central sympathetic hyperfunction require a form of therapy 
diametrically opposed to that needed for cases of parasympathetic hyperfunction or sympathetic 
hypofunction. . . . It is not assumed that the abnormal behavior observed in mental illness is 
the immediate effect of the disturbed hypothalamic functions that may be revealed by auto- 
nomic tests. But alterations in hypothalamic functions and autonomic imbalance, it is thought, 
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lead secondarily to changes in the hypothalamic-cortical discharge and thereby to alterations in 
cortical functions. Even if this factor is admitted to be only one of the many (as yet unknown) 
productive of the behavior disturbances seen in functional psychoses, the restoration of the 
hypothalamic balance and of the hypothalamic-cortical discharge may constitute the turning 
point in the complex processes of disease. All medical therapy, it should be remembered, is 
based on the faith that nature, if given a chance, will lead to improvment and, within certain 
limits, to recuperation.” 

Since the book is so clearly separated by the author into two parts, it is an overwhelming 
temptation to evaluate the experimental and clinical sections separately. The first section is 
characterized by page after page of experimental protecols and data records. It is easy to see 
whv Dr. Gellhorn, in the preface, advises “readers who are not well acquainted with neuro- 
physiological research or cannot spare the time to read the detailed report of the physiological 
experiments” to skip material, amounting to 50% of the monograph, and to substitute for it 
summary pages in the latter part of the volume. Much of the experimental material is repeti 
tious and not always contributory to the main stream of thought. The interpretive material at 
the end of the chapters would have been more valuable if summarizing diagrams had been 
used instead of verbal description. However, ease of reading aside, the experimental evidence 
is quit convincing that sympathetic and parasympathetic reactivity is altered by a number of 
peripheral stimuli and also by the excitability of hypothalamic structures. (At least there are 
stimulation and ablation procedures described as taking place in the hypothalamus, although 
only one such experiment is accompanied by pictures of brain sections.) Gellhorn makes quite 
obvious the underlying continuity between the autonomic and the somatic central nervous 
system, certainly a contribution to psychosomatic medicine. 

With the exception of the material using methacholine and arterenol in human subjects 
(described above), the clinical application of the experimental material goes far beyond the 
data into almost pure speculation. No evidence is shown that autonomic imbalance neces art) 
results from hypothalamic disturbance, surely a crucial point in the whole final section. Gell- 
horn himself points out that in applying the experimental data to clinical problems he has 
“trodden on dangerous ground.” It is possible, of course, that the speculation will prove to be 
fact, in which case a valuable contribution to the physiology of mental illness will have been 
made. If not, then the author's final statement may be correct: “It is sufficient to have at 
tempted great things.” 

Neena B. ScHwartz, Ph.D 
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Squirrel cage used for calming mental patients 
(18th century). Original wood engraving by 
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Care and 
treatment 
of emotional 


disorders 


Owned and operated by 
NORTH SHORE HEALTH RESORT CO. 


YOUR GUIDE TO MEDICAL LITERATURE 


QUARTERLY CUMULATIVE INDEX MEDICUS 


Divided into sections, one devoted to books and the 
other to periodical literature, the QUARTERLY 
CUMULATIVE INDEX MEDICUS contains. in its 


The QUARTERLY CUMULATIVE INDEX 
major part, a compilation of periodical references by MEDICUS appears twi oid a 
ce 3 ear: olumes are 
author and subject arranged in one alphabet for easy deh} and withi 
oth bound and cover periodicals received within 
use. The exact bibliographic reference is given under h . + as T 
; : the six months indicated. These volumes are a 
the author with the title in the original language. 
convenient and inclusive reference for current 
while titles under subject headings are all in English. ens ee 4: 
medical literature. Invaluable for practitioners, 
The index also includes a listing of journals, ad- ali : : . . 
specialists, teachers, editors. writers. investigators. 
esses ar shers 
adresses and publisners. students and libraries. 


Subscription Price $25.00 Per Y car 


Canadian and Foreign $27.00 Per Ycar 


MERICAN MEDICAL ASSOCIATION © 535 N. DEARBORN ST. ¢ CHICAGO 10, ILL. 
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DEVOTED TO THE ACTIVE TREATMENT OF 


MENTAL and NERVOUS DISORDERS 


Specializing in Psycho-Therapy, and Physiological therapies includ- 
ing: 


© Insulin Shock Electro-Narcosis 


2828 S. PRAIRIE AVE. © Electro-Shock © Out a Shock Therapy 
CHICAGO — 
Phone Victory 2-1650 ALCOHOLISM Treated by Comprehensive Medical- 
J. DENNIS FREUND, M.D. 
Medical Director Psychiatric Methods. 
“Beverly Farm” HOME AND SCHOOL FOR 
INCORPORATED Nervous and Back- 


Founded 1997 ward Children 


INCORPORATED 1922 


12 buildings Can accommodate 350 chil 

220 acres of land with contemplated educati 

, aie improvements for a larger num- 

300 feet o“—“—e ber. Can accept some suitable 
Mississippi River case for life. 


Address all communications to DR. GROVES B. SMITH, SUPERINTENDENT 
“Beverly Farm” GODFREY, MADISON COUNTY, ILLINOIS 


THE LIVERMORE SANTTARIUM and PSYCHIATRIC CLINIC 


Livermore, California 
Telephone: Hilltop 7-3131 
Oakiand Office—411 30th Street 
FOR THE TREATMENT OF NERVOUS AND MENTAL DISORDERS 


THE OPEN CONVALESCENT DEPARTMENT, for nervous and general patients; the COT- 
TAGE DEPARTMENT, for mental patients. Features: near Oakland and San Francisco; ideal 
climate; large beautiful grounds; hydrotherapy, athletic and occupational departments; clinical labora- 
tory; large nursing force. Rates include room, suitable diet, medical care, general nursing and routine 


examinations, 
HERBERT E. HARMS, M.D.—Superintendent 


~ RING SANATORIUM 

Eight Miles from Boston—Founded 1879 
For the study, care, and treatment of emotional, mental, personality, and habit 
disorders. 
On a foundation of dynamic psychotherapy all other recognized therapies are used 
as indicated. 
Cottage accommodations meet varied individual needs. Limited facilities for the con- 
tinued care of progressive disorders requiring medical, psychiatric, or neurological 


supervision. 
Full resident and associate staff. Courtesy privileges to qualified physicians. 
BENJAMIN SIMON, M.D. E. Wuirte, M.D. 
Director Assistant Director 
Arlington Heights, Massachusetts Mission 8-0081 


ACCREDITED BY THE APA AND THE JOINT COMMISSION OF ACCREDITATION OF HOSPITALS 
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for those with 


PARKINSON 


Smoother activity 
and 


brighter expression 


w reduces rigidity and tremor. 


w seldom causes dryness of the mouth, 
blurring of vision or excitation. 


**KEMADRIN’ brand Procyclidine Hydrochloride 
Tablet of 5 mg., scored. Bottles of 100 and 1,000. 


Literature available on request. 


rat BURROUGHS WELLCOME & CO. (U.S. A.) INC., Tuckahoe, N.Y. 
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*T.M. Reg. 


U.S. Par. Off. 


Timesaving 


€ 


‘Compazine’ Spansule capsules provide: 
e Timesaving administration in the hospital—only one or 
two doses daily. 
¢ Rapid onset of action—as fast as tablet medication. 


e Sustained therapeutic effect—continuous action for 10 to 
12 hours. 


NEW 30 mg. ‘Compazine’ Spansule capsules are especially 
useful in psychiatric patients who require 30 mg. or more of 
‘Compazine’ daily. 


prochlorperazine, S.K.F. sustained release capsules, $.K.F. 


Smith Kline & French Laboratories, Phi ladelphia 
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